Froma Mono-Rail Train system to a Modern 
hanging Lamp Shade... Alloys play an important 
role in their production and construction. 

Since 1869 Blackwells have been manufacturers and 
suppliers of Alloys for Industry, and your enquiries 


are invited 





l Manufacturers of Alloys of : — Suppliers of:— 
¥ TITANIUM ¥Y FRENCH CHALK 
¥ CHROMIUM v RUTILE 
¥ MANGANESE v ILMENITE 
¥ MOLYBDENUM Vv MAGNETITE 
¥ SILICON VY MANGANESE ORE 
¥ BORON. etc. ¥ and all minerals 


BLACKWELLS METALLURGICAL WORKS LTD 


Thermetal House, Garston, Liverpool,19 Phone: GARston 5981/3 Grams: Blackwell, Liverpool 
Works: BANKS ROAD, CHURCH ROAD, SPEKE ROAD, GARSTON 
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“VACUUM 
COATING 2 


z Ape 


APPROVED 
M.O.A. 


i —— 
7 ST _ HARFORD ST BIRMINGHAM 19 


ABRASIVE BAND 
POLISHING 


Abrasive Band Polishing provides high 
speed production, with efficiency and 
economy over conventional wheel polish- 
ing 

Idler Backstand Models are available for 
floor, bench, wall or ceiling mounting 


VERTICAL 
TYPE 


BENCH TYPE 


Compressed “Stapol Airflow ™ 
Canvas Contact Woven Fibre Calico 
Wheels Contact Wheels Contact Wheels 


Gennes cor) BIRMINGHAM ISB. LONeon’ . SHEFFIELD 


TELEPHONE CEN 862! 











The scene changes 


. . » but the service is consistent | 


Our lorries are literally on National Service—making 
daily deliveries of W.M. non-ferrous ingots to every county, 
and almost every corner, of Britain. Non-ferrous founders know 
by experience that in specifying W.M. they can be sure of non- 
ferrous metal and alloy ingots conforming in every particular 


with the most exacting specifications. 





for ingots of Vay, 
consistent reliability .. . KAY 


THE WOLVERHAMPTON METAL CO. LTD. HEAD OFFICE & WORKS: WEDNESFIELD, STAFFS. Tel: 31052 (7 lines) 
Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL. Tel: Walsoll 6717 London Office: 64, GEORGE STREET, LONDON 


Branches at: Birmingham, Manchester, Glasgow, Leeds, Cardiff, Newcastle-upon-lhe 





We grew up in a field 
of PRECIOUS METALS 
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Entering our third century, we can rightly claim to know an 
awful lot about this precious industry of ours. ‘Resting on 
our Laurels’, however, is not for us—we prefer to think of 
laurels as repeat orders... our repeat orders have come by 
the hard way-—- by the continuous service we have maintained 
through two whole centuries to the Precious Metal Industry 
and that is along time... If you can use our experience, 
skill, and service, for silver solders, brazing alloys, electrical 
contacts and contact materials, or precious metals in any 
form, give us a call—you'll find we are ‘old hands at the game’. 


SHEFFIELD ) SMELTING 


COMPANY LIMITED 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
ALSO AT LONDON AND BIRMINGHAM. 











7: tons 
output 
per 
hour=- 
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Stein & Atkinson Ltd. 











Metal Industry, 26 May 1961 


ZINC BASE ALLOYS 
SPECIFICATION: 


BSS.1004a 99°99+% PURITY ZINC 


METAL COMPANY LIMITED 
BADGER WORKS, SALTLEY ROAD, 
BIRMINGHAM, 7. 

TEL: ASTON CROSS 1351-2 
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Our I.C.1. plants 


We've degreased certainly proved 


a million feet of tubing 1 ite worth 


thig month. 


LCL. tailormade. 
our plant — the only 


At Fine Tubes Ltd., Surbiton, For each load, the plant provides one of its type In the 
we make these stainless steel clean trichloroethylene (and hot-air 
world. 1.C.]. can help 


tubes for hypodermic needles. drying) which avoids carburisation 


Each one needs 5 degreasings during annealing. It handles 3 or 4 YOu too with YOUR 
When we asked I.C.I. for degreasing loads an hour and needs only 1 ‘ ‘ 
plant $0 Gur SpeCeEnan, Say FOF gallon of tri for 2,000 sq. ft. of meta problems. Why not get 


vinced us they could design a better 


one—and they did! surtace. in touch with them 
| — right now! 


It pays to consult 1.0.1. Metal Degreasing Service 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


_ DP.269 


| 
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ROBERTSON 


Photograph by courtesy of the Aluminium Corporation, Dolgarrog 


Two-High Reversing Hot Mill fitted with 
modern handling and coiling equipment 


for aluminium sheet and strip. 


Built by Robertsons and installed at the 
works of the Aluminium Corporation, 


Dolgarrog. 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS 


WT. 347R 
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MIXTURE 
AS 
BEFORE 


Consistent quality and reliability 
have once again enabled us to be 
chosen by Kenwood to supply the 
Pressure Die Castings for their 
new Chef Mixer 


With a background of over 40 
years’ experience, we can gen- 
uinely claim to be true specialists 
in the production of large and 
small Pressure Die Castings in 
Aluminium, Zinc and Magnesium 
Alloys. 


All enquiries for Pressure Die 
Castings will receive the most 
prompt attention from our tech- 
nical staff, and we invite you to 
consult our Product Design 
Service on any relative problems. 


























METAL CASTINGS LTD 


Phone: Worcester 23261 Grams & Cables: METCAST, Worcester 
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| Servi 


ES ALD., ARM. and LA: Approve’ , 
CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally long dimensions —A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 
ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Zinc, Silver, etc. Chromating, 


Phosphating & all other processes. 
STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (tonoon) LTD. 
ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 . TEL: GULLIVER 6141 6 lines 


aoe i sci tee ascents ne te RO ne oo cae nae 


| } ’ ¥ | N \ METALS and ALLOYS 
{ fa Zi ' | FIFTH EDITION 
] TO ALL SPECIFICATIONS / Mj The alloys listed are usually regarded as non-ferrous, and are limited to 








those containing not more than 50 per cent of iron. Many of them have 


ILFAR ALUMINIUM Co. Ltd | definite “names” and the book includes not only those proprietary alloys 
| but also many others which, although not proprietary, usually have a 


CANLEY. COVENTRY — Phone: 2673 1 } recognized composition. 
. S 2 15s. net. By post 16s. 
» 4 | vg G y Obtainable at all good booksellers or fram 
4 | 1 1) | lliffe Books Ltd., Dorset House, Stamford Street, London, S.E.1 
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HTT 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 


E. A, Ollard, A.R.C.S., F.R.LC., F.1L.M., 
and E. B. Smith 


é sly Facts, figures and formule for all who 
4 ; * } design, erect, maintain or operate electro- 
p 2 ae WA ince : | deposition plant, and for laboratory 
j ie? gal, | ne. workers who deal with plating solutions 
a » oA . 
1) | Includes sections on water and drainage 
‘ Y . ew te ; . . : 
y rifications of solutions, storage and 
R | purinc ; ’ : 

BARREL PLATING | | handling of chemicals and plating-sho 

| & I g p 


costing. 


Fuma CH ROME D.LARM 35s. Od. net by post 36s. 5d. 


PLATING CO. LTD. | A.LD. REGD. No. , 
APPROVED No. from ali booksellers or Iliffe Books Ltd, 








153079/31. | 
66-72 EYRE STREET, SHEFFIELD, |. | AIR REG. BOARD 1A/42/5/260 : : . 
Vidal: sipeake 1 Tikinmin ne Seals AUTHY. No. Al/1268/3 Dorset House, Stamford Street, S.E.1 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 








ALEXANDER, INGOTS 
MET AL 


co. LTD. 


~ 4, 


























TG —~e BROAD LANES 
BILSTON - STAFFS 


TEL: 41964 5-6 
Telegrams: INGOTS BILSTON 














for easy pouring... 


i» Ko, AD NAR tapping valve 


| 
| 
A \ 












The unique SKLENAR tapping 
valve is an important innovation 
for foundries. Easily fitted to existing 
Sklenar furnaces — easily operated — 
easily maintained; worn parts may be re- 
placed even with the furnace full of metal. 
SKLENAR tapping valves, because they 
give a closely-controlled pour, are 


+€ Taps below slag level 


perfect for small mould pouring 


of aluminium alloys, brass, HK Gives instantaneous pour and shut-off 
bronze, gunmetal, or copper. 


They can be adapted for HK Allows complete control of metal stream 


There 41 nothing Voller - there tt hothing like tt / 


automatic flow control. 


For full technical particulars and installation instructions write to: 


385 NEWPORT ROAD « CARDIFF 
TELEPHONE: CARDIFF 35645 (Private Exchange) 


RAMS: SKLENAR CARDIFF 35645 
FURNACES LIMITED TELEG 


BETTER MELTING wiTHOUT CRUCIBLE S ‘m 
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Free cutting brasses for use at the highest 
machine speeds. 

High strength bronzes and brasses with 
excellent machining properties. 

Available as rods, bars, tubes, solid and 


nollow shapes. 


Strict metallurgical control at every stage 
of production, compliance with British 
and other standard specifications, en- 
suring consistently high quality 


sare 


Manganese Bronze & Brass 
COMPANY LIMITED 


HANDFORD WORKS HADLEIGH ROAD IPSWICH Phone: Ipswich 52127 Grams: Bronze Ipswich Telex 1886 Bronzeoil 
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Long 


Life 
Battery... 








The hens lay the eggs, but zinc lays 

the costs! The life of galvanised steel 

is directly related to the thickness of the 
zinc coating. Double the thickness 
means double the life—for only a 
fractional increase in cost. 


Insist on a minimum 2 oz zinc coating. 


Severn Zinc 


FOR GALVANISING 


SOLIDATED ZINC CORPORATION 
LES) LIMITED LONDON S.W.1 
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BISRA Report 


ETALLURGISTS have long deplored the artificial separation of the 

various branches of their profession brought about by the current call 

for specialization. Thus it is doubtful whether those whose main 
interests lie in the non-ferrous metals industry are fully aware of the work 
done by the British Iron and Steel Research Association. Yet a study of the 
latter’s Annual Report reveals many items that warrant their attention. 

For instance, research into the mechanism of lubrication during cold rolling 
has demonstrated the possibility of reducing friction and wear by grinding the 
rolls transversely instead of circumferentially as is done at present. Pilot 
experiments on a production mill have shown that although the experimental 
finish disappeared after only a few coils had been rolled, the roll wear between 
dressings was greatly reduced and the final appearance of the worn roll was 
conspicuously better. Steps are being taken to devise practical methods of 
obtaining this finish in industrial roll dressing shops. 

Considerable interest has been shown in industries other than the steel industry 
in a novel technique of non-contact strip-speed measurement. The basis of 
the method is that the strip surface is illuminated with two spots of light 
arranged approximately 15 in. apart and in line with the direction of motion 
of the strip. Two photocells are arranged to view separately the light reflected 
from the surface at these spots. As the strip passes, variations in its surface 
cause variations in the reflected light intensity and, since the same portion of 
surface passes the two filament images in turn, the light signals received by the 
two photocells are the same, apart from a delay in time. The earlier signal is 
delayed on a tape recorder, the two signals are then correlated and the delay is 
adjusted until the correlation is a maximum. The strip speed is then known 
from the delay and the distance between the images. Application of speed 
meters based on this principle is envisaged for measurement of strip speed in a 
tandem hot-strip mill, thereby monitoring continuously the thickness reductions 
through the mill. 

With the object of reaching a better understanding of the deformation processes 
preceding the initiation of microcracks, so that guidance may be obtained on 
methods of improving the fatigue behaviour of metals, research has been carried 
out on oxygen-free high conductivity copper since this metal has attained the 
status of a reference material in fatigue research. Extrusions have been observed 
on the free surface of fatigued specimens, and these have been found to be 
associated with intrusions when taper-sections were prepared. The taper-section 
also revealed the nature of the persistent slip bands, produced by electro- 
polishing, to be that of an electrogroove penetrating into the bulk of the 
material and resulting in a decrease in both static and subsequent fatigue strength. 
The electrogroove is formed on electropolishing because of the localized damage 
to the metal structure in the slip band. 

Still partly in the field of non-ferrous metallurgy, good progress has been 
made on the development of a process for coating steel strip with aluminium by 
electrophoretic deposition of aluminium powder, followed by rolling and heat- 
treatment. The coating obtained is more uniform than that obtained by hot 
dipping and thickness can be controlled to fine limits over a wide range. There is 
very little alloy present, porosity is so low that the surface can be anodized and 
the steel can be severely deformed without any deterioration of the coating. 





Out 
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of the 


MELTING POT 


HIN film lubrication in the extru- 
sion of metals is better than no 
lubrication at all, but is certainly 

not the final answer. A better answer is the use of glass 
and similar materials to form thicker and more viscous 
lubricating layers in the hot extrusion of metals and alloys 
of low plasticity. It has given good results, but the practice 
is not free from difficulties occasioned by the non-uniform 
distribution of the lubricant under pressure, and the risk 
of solidification and loss of lubricating properties in the 
case of the higher melting point glasses. Better and more 
consistent results can be obtained by enclosing extrusion 
billets in a sheath of a more ductile metal with, for good 
measure, an insert of the same metal between the front 
end of the billet and the extrusion die. Apart from assisting 
the flow of the metal being extruded, such a sheath of 
ductile metal has, of course, also been used to protect 
extrusion billets of reactive metals against the atmosphere 
during preheating and extrusion. In spite of the vast 
difference between a film of some conventional lubricant 
and a sheath of ductile metal on an extrusion billet, one 
is left with the impression, on studying acccunts of inves- 
iigations into the extrusion of such metal-sheathed billets, 
that the ideas behind them, and consequently the scope 
of such investigations, are not entirely free from the 
concepts of conventional lubricants and lubrication. One 
result of this influence is that a great deal more attention 
has been given to the provision of a sheath, to the actual 
metal used, and to the effect of both on the flow of the 
billet during extrusion, than to the effect of the thickness 
of the sheath. The general feeling seems to have been 
that, since the sheath is so much thicker than a film of 
lubricant, it should be more than adequate for its function 
as a lubricant. Only quite a recent investigation, in which 
the effect of varying the sheath thickness was studied, has 
revealed that when the latter reached a certain critical 
thickness, there occurs a fundamental change in the flow 
pattern of the core billet, with complete elimination of 
shear (which becomes confined entirely to the sheath), the 
core billet being deformed purely by extension. This, on 
the one hand, makes possible the extrusion of metals and 
alloys of very low ductility and, on the other, the reduction 
or suppression of the familiar non-uniform distribution of 
the degree of deformation over the cross-section of an 
extruded section 


More Than A 
Lubricant 


More Lessons 7 spite of the enormous amount 


of interest being taken in the 

achievements of the Soviet and 
American programmes of space rockets and ships, and 
despite all the discussions of various aspects of these 
programmes, by no means all the possible conclusions 
have as yet been drawn, nor certainly all the possible 
lessons learnt. In the case of two such conclusions that 
come to mind, a probable reason for their neglect is that 
they are far less controversial than many other aspects of 
this work. One of these two conclusions is that on the 
evidence provided by the progress of the two space 
programmes, duplication of research need not always be 
as unfortunate and undesirable as it is invariably made 
out to be. Indeed, it could be argued that concerted 
advance action intended to eliminate duplication in this, 
or for that matter in any other programme of research, 


must also result in the elimination, at the same time, of 
a measure of profitable diversity. The old saying that two 
heads are better than one must be modified by the proviso 
that they should be in different (duplicate) research pro- 
grammes. The second not unrelated conclusion is that 
the benefits to be expected from a duplication of research 
should be fostered by a far-reaching suppression of the 
publication of details of the investigations concerned. 
Whatever the reasons, suppression of communication and 
publication of details has certainly been achieved so far as 
the development of space rockets is concerned. The work 
itself, the potential readers with their chronic lack of time, 
and technical librarians with their chronic lack of shelf 
space, have all benefited thereby. And now, having drawn 
the above conclusions, would it not be opportune to 
consider wider applications of the lessons learnt therefrom? 


No Evidence GERMANICALLY long - winded 
A title of a recent two-part article 

draws attention to the relevance 

of theories of sintering to the production of thermoelectric 
materials by powder metallurgy. In view of this undoubted 
relevance, it need not perhaps be surprising that the whole 
of the first part is devoted to a thorough survey of the 
numerous, diverse, inconsistent and, in part, contradictory 
theories that have been put forward. The confusion is 
admirably illustrated by a diagram in which the pheno- 
mena involved in sintering, from adhesion through 
lattice diffusion to vacancy diffusion, postulated by nine 
different theories, are “plotted” against the sintering 
temperature: melting temperature ratio. It is probably a 
combination of politeness and confusion that finally leads 
the authors of this survey to the conclusion that sintering 
must probably be described in terms of a number of over- 
lapping mechanisms and of a combination of theories 
rather than of any one theory; the exact combination 
depending on all the circumstances of any given case, and 
elucidation of which cannot be achieved by short cuts 
such as, for example, the measurement of activation 
energies. An undesirable phenomenon occasionally 
observed in sintering is the dimensional growth and con- 
sequent reduction in density that may develop under 
certain conditions. It meed not, therefore, cause much 
surprise that the second half of the second part of the 
article is devoted to a survey of the theories and mech- 
anisms suggested by way of explanation of this pheno- 
menon, nor that, in view of their diversity, no attempt is 
made to arrive at any conclusion. What is surprising and 
rather disappointing is that the results of the experimental 
work carried out in the laboratories of the Siemens- 
Schuckertwerke A.G., Nirnberg, and reported in the 
middle of the second part of the article, include no data 
on thermoelectric properties, though admittedly the 
material investigated—bismuth telluride (Bi,Te, )—is cer- 
tainly a useful thermoelectric material. It was prepared 
by cold pressing and sintering the powders of the two 
elements mixed in the required proportions, and results 
are reported illustrating the relations between density, 
compacting pressure and sintering temperature, and also 
showing the possibility of subsequent coining of the brittle 


material provided flow in a 
direction transverse to that ° 
of the coining pressure is 
prevented. 
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The MecFadzean 


Laboratory 


CENTRAL RESEARCH 


FACILITIES FOR THE 


BICC GROLP 


nical facilities have now been 

made available to the Research 
Organization of British Insulated 
Callender’s Cables Ltd., by the opening 
of the McFadzean Laboratory at Wood 
Lane. The Research Organization, 
which is concentrated in the Wood 
Lane laboratories, is responsible for 
carrying out such long-range experi- 
mental work as is necessary to feed to 
the Group’s engineering laboratories 
the information which they need to 
fulfil their shorter-range objectives, and 
to conduct basic research in fields of 
lasting interest, regardless of immediate 
applicability. It also provides central 
facilities where they are required by 
several factories but which demand 
such specialized personnel or equip- 
ment that a number of separate 
laboratories would be uneconomic or 
inefficient. 

The McFadzean Laboratory is a six- 
storey building providing 64,000 ft? of 
floor space. It accommodates the 
instrumentation and control depart- 
ment, the physics department, British 
Dielectric Research Limited (a Group 
subsidiary for research on capacitors), 
the diffraction and microscopy depart- 


ee scientific and tech- 


ment and, in addition, the electronic 
computer, which is an important part 
of the facilities of the mathematics 
department, the main offices of which 
are elsewhere. Also, the laboratory 
contains the drawing office, the photo- 
graphic section, the main conference 
room, a lecture room, some administra- 
tion offices and catering and _ social 
facilities. 

The laboratory has a complete base- 
ment which, besides having accommo- 
dation for the storage of records, the 
electrical sub-station, refrigeration and 
space-heating plant and the automatic 
telephone equipment, provides a large 
space to be used for life-testing and 
similar long-term tests which need only 
occasional supervision. 








Aligning a specimen 
for the X-ray diffrac- 
tion camera in the 
Diffraction and Micro- 
scopy Department 


The ground floor contains the 
entrance vestibule and the conference 
room, but is otherwise wholly occupied 
by the instrumentation and control 
department. This department is one of 
those which provides a_ centralized 
service to the Group and is responsible 
for: 

(a) developing novel measuring 
devices, mainly for use in the factories 
in non-destructive quality control 
testing; 

(b) designing and constructing com- 
plete schemes of instrumentation, using 
either specially developed or conven- 
tional equipment; and 

(c) devising automatic production 
equipment to replace and improve 
upon existing manual control methods, 
to improve product quality or to 
economize in material usage. 

Work in progress includes: 

A.C. spark testing of rubber and 
plastics cable insulation, using a D.C. 
spark of very low energy. 

Monitoring uniformity of spiral pitch 
in spiral elements such as are used, for 
example, in electric blankets. 

Electromagnetic testing employed in 
the quality control of the manufacture 
of wires and metallic tubes. 

Instrumentation for surveying the 
behaviour of overhead electrification 
equipment for railway electrification. 

Flash vulcanizing. 

Devices for the transport of wire 
through various cablemaking processes 
and to control quality. 

Accurate control of thickness and 
concentricity of the submarine lead 
pipe. 

The physics department occupies the 
whole of the first floor and nearly all 
its work is of a long-range nature and 
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Left—Sintering of porous tantalum anodes in the Capacitor 
Department (British Dielectric Research Ltd.) 

Above—Measuring head of the continuous lead sheath gauge devel- 
oped by the Instrument and Control Department 


largely concerned with the dielectrics research on capacitor dielectrics, in the for manufacturing laboratory  speci- 
used for power cables of all descrip- hands of British Dielectric Research mens of all kinds. It also has an 
tions. Of necessity, the department Limited, which serves both the’ extensive range of measuring facilities 
has its own high voltage testing equip- Capacitor Division of BICC and_ for the study of initial characteristics 
ment, which is normally of adequate the Telegraph Condenser Company and life performance. A few examples 
range, but if higher voltages or currents Limited, a BICC subsidiary. The _ of the work of B.D.R. are the following: 
are needed the larger facilities of the department has sections dealing with If gaseous cavities are present in a 
main high voltage department are _ all types of capacitors—oil-impregnated capacitor, the ionic discharges which 
available. paper, electrolytic, metallized plastics, may occur under electric stress can 

The second floor is devoted to ceramic, etc.—and possesses equipment impair the efficiency of the capacitor 
and shorten its working life. The 
measurement of ionization in a paper 
capacitor, and the influence of pressure 
upon it, are therefore important. 

Unusual duty cycle imposed upon 
capacitor elements when they are used 
in energy storage capacitors in thermo- 
nuclear research. 

Self-healing characteristics of vacuum- 
metallized plastics film permit the use 
of very thin dielectrics and, hence, 
permit the size of capacitors to be 
reduced. 

Electrolytically-formed oxide film on 
certain metals may be employed as a 
capacitor dielectric. Current work 
includes the method for forming the 
oxide on tantalum foil. 

The third floor houses the drawing 
office, the diffraction and microscopy 
department and _ the photographic 
section. 

The diffraction and microscopy 
department is concerned mainly with 
the fine structure of materials and 
provides an analytical service of this 
nature to all other departments of the 
Organization. It has its own research 
programmes, but these are mainly con- 
cerned with improvements in its own 
techniques. There are three main items 
of equipment. 

The X-ray micro-analyser is an 


The X-ray scanning micro-analyser in the Diffraction and Microscopy Department 
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instrument of recent development. The 
specimen which is being examined is 
scanned by an electron beam only 
0-001 mm. in diameter. The X-rays 
which are generated, the wavelengths 
of which are characteristic of the 
elements in the surface of the specimen, 
are analysed and the results displayed 
either visually on the screen of an 
oscillograph as an “X-ray image”, or 
automatically recorded. This enables 
elements which are present only in 
minute quantity to be located and 
identified. The technique is especially 
valuable in metallurgical studies for the 
examination of segregates, alloying 
constituents, etc. 

The X-ray diffraction camera is used 
in the identification of crystalline 
elements or compounds and for the 
determination of crystal orientation and 
texture 


Corrugated-Core 
Sandwich 
Construction 


METHOD of producing corru- 
gated-core sandwich panels that 


reduces costs substantially, has 
been developed in research sponsored 
by the Douglas Aircraft Company at 
Battelle Memorial Institute. The 
method requires no jigging, provides 
completely sound core-to-cover bonds, 
and allows the panels to be extensively 
formed after assembly. 
The process—called roll welding— 
Elements of the sandwich pack are held in 
place during the hot-rolling operation by steel 
cover sheets welded to a rectangular steel 
frame. After rolling, the frame is sheared off 
and the protective covers peeled away 
A—Formed titanium corrugation. B—Surfaces painted 
to prevent bonding. C—Steel cover. D—Titanium 
cover. E—Steel yoke. F—Recess to receive covers 


G—Hole for evacuation tube H—Bottom covers 
J—Copper filler wedges 


Lastly, the electron microscope has 
such resolution that it permits much 
higher magnifications than are possible 
with the optical microscope and it has, 
in addition, such depth of focus that 
stereo-techniques are readily applicable 
so that photographs may be produced 
in three-dimensional form. 

The photographic section has many 
duties of a routine nature, but it is also 
an essential part of the scientific 
facilities of the laboratories. Its exten- 
sive equipment includes high-speed 
cinematography, and _ photographic 
methods are frequently used for 
measurement purposes. 

The only laboratory on the fourth 
floor is that containing the electronic 
computer, which is used for mathe- 
matical and engineering design prob- 
lems. The computer is particularly 
useful for the latter, because it has a 


Finished panel produced by leaching out the inserts with acid. 
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much larger store than is_ usually 
needed for strictly mathematical pur- 
poses. One application which is readily 
understood and demonstrated is the 
calculation of the control requirements 
for installing heavy submarine power 
cables in deep water. The computer 
was first used for this purpose in 1956, 
when the Group installed 934 miles of 
138,000 V_ gas-filled cables linking 
Vancouver Island with the mainland 
of British Columbia, and an example 
which is now topical is the calculation 
of the control charts which will be used 
in the laying of the British section of 
the Cross-Channel D.C. power cables 
for the England-France interconnection. 

The fifth floor is devoted mainly to 
staff amenities, whilst the partial sixth 
floor is used only for plant rooms 
for the ventilation and mechanical 
services, 


Corrugated-core sandwich 


panels approach the all-round rigidity of honeycomb sandwiches and are simpler and much less 


expensive to manufacture 


uses hot rolling to pressure-weld the 
peaks of the corrugated metal core to 
the cover sheets. 

Size of the sandwich panels is limited 
only by rolling-mill capacity. Panels 
as large as 36 in x 72 in 1 in. have 
already been produced. Roll-welded 
sandwich panels have been made of 
2014 aluminium alloy, B-120 VCA 
titanium, unalloyed A-55_ titanium, 
steel, molybdenum, and Inconel. 

To form the corrugated core, an 
accordion-pleated sheet of metal is 
woven over and under V-shaped inserts 
of a chemically soluble, deformation- 
resistant metal, such as copper or iron. 
A rectangular metal frame is placed 
around the core, and the face sheets of 
the sandwich are added. The entire 
assembly is clamped in place by two 
additional metal cover sheets, which 
are welded to the rectangular frame. 
The whole package is then hot rolled in 
a direction parallel to the corrugations. 

In addition to welding the core to 
both covers, rolling also reduces the 
thickness of the panel up to 60 per cent 
to provide desired corrugation shapes. 

After rolling, the retaining frame is 


sawn or sheared off, and the metal 
covers which were welded to the frame 
are peeled away. With the support 
wedges still in place, the sandwich panel 
can now be formed into a wide variety 
of shapes, including hemispheres, 
without buckling the core. Standard 
tooling can be used, and the panel can 
be worked as though it were a solid 
metal plate of equal thickness. 

The V-shaped inserts are then 
leached out of the formed structure 
with a chemical reagent, such as nitric 
acid. Although the leaching process 
requires several days for very large 
panels, it is a straightforward operation 
and is relatively inexpensive. If neces- 
sary, leaching can be accelerated by 
mechanical means. 

Roll-welding can also be used to 
produce sandwiches with vertically 
ribbed cores, since core design is deter- 
mined by the design of the filler wedges. 
The only limitation is that the core has 
to be unidirectional. 

Roll-welded corrugated sandwich 
panels approach the all-round rigidity 
of honeycomb sandwiches, and are 
simpler and much less costly to 
manufacture. 
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EXTRACTS FROM 


DISCUSSION 


ON CORROSION OF 


NICKEL 


Metal Industry, 26 May 1961 


CHROMIUM COATINGS 


I.M.F. Annual Conference 


T the annual conference of the 
A Institute of Metal Finishing at 
Llandudno, the first session was 
devoted to the presentation and discus- 
sion of three Papers. The third of these 
is abstracted on this page, and extracts 
from the discussion which followed its 
presentation appear on _ this and 
subsequent pages. 


DISCUSSION 


D. R. Newman (Electro - Chemical 
Engineering Co. Ltd.) said the particular 
value of the anode polarization pheno- 
mena described was the measure of con- 
fidence that it gave in the accelerated 
corrosion tests discussed—the salt spray 
and the Corrodkote. Had sufficient 
samples from cars been examined to 
ensure that the mechanism of corrosion 
found for dual layer nickel was applicable 
in the majority of cases or, in practice, 
were some completely hemispherical types 
encountered ? 

The Paper helped, too, the critical 
discussion of the sulphur dioxide test— 
the Kesternek test used widely in 
Germany, and the B.N.F.M.R.A. test in 
this country. The Paper showed that it 
was not a particularly good test owing to 
chemical attack on metal. This meant 
that such tests were really porosity tests 
for chromium deposit. Also, in the case 
of, say, a dual layer for finely cracked 
chromium, which seemed to give excep- 
tionally good results in the Corrodkote 
and acetic acid/salt spray tests, and 
certainly in outdoor exposure of nickel- 
plated steel and copper-plated die- 
castings, sulphur dioxide-containing tests 
detected the porosity of the finely cracked 
chromium layer and indicated that a very 
poor result would be obtained. This was, 
to some extent, a condemnation of the 
present sulphur dioxide tests, but he did 
not think that it should be a condemna- 
tion of sulphur dioxide as such. The latter 
undoubtedly did occur in industrial and 
city atmospheres and he would like the 
authors’ views on the possibility of 
including either sulphur dioxide or sul- 
phates in something like the Corrodkote 
or accelerated salt spray test 

Did the authors consider it was the 
absence of sulphur in semi-bright nickels 
or the columnar structure that was 
important? In the case of one or two 
fairly large installations in the United 
States which used dual layer nickel, the 
under layer of semi-bright nickel did 
contain sulphur and had an undoubted 
columnar structure 

The Corrodkote test had been given a 
high rating in the Paper. It seemed 
eminently practicable in that the slurry 
was very reproducible and the humidity 
cabinet used was much more simple and 
commercially reproducible than any type 
of spraying mechanism such as a salt 
spray cabinet. As far as further work 
was concerned, the accelerated salt spray 
test was very widely used in the United 
States and had the merit of shortening 
the test by five times. His second sugges- 
tion for further work was a similar study, 
particularly a metallographic study, of 


the behaviour of dual or finely cracked 
chromium in regard to both surface life 
and the two principal accelerated tests 
described in the Paper. 

During the discussion it would doubt- 
less be said that, yet again, a copper 
undercoat appeared to be of no great 
assistance in regard to corrosion protec- 
tion. He thought this depended very 
largely on the way the copper undercoat 
was used, and its general application. 

T. E. Such (W. Canning and Co. Ltd. 
thought that on the controversial prob- 
lem of the correlation of accelerated cor- 
rosion tests with service performance the 
authors were right when they said that 
all tests now in common use were 
developed empirically and were only suit- 
able as sorting tests. One must have very 
accelerated tests for checking production 
plated work—tests that would fail poorly 
plated articles in one or two days at most 
—in order to avoid a need for large stock- 
rooms where work was held in bond 

However, it was unfair to expect that 
the same tests, which gave rates of cor- 
rosion 500 to 1,000 times greater than 
occurred in service, should also reproduce 
the same mechanism of corrosion. As 
the authors said, “on outdoor exposure 
insoluble corrosion products such as basic 
sulphates are formed in the pits and these 
tend to stifle further attack.” It was 
clearly evident, he said, that in tests such 
as the Corrodkote, which ate through 


0-001 in. of nickel in 20 hr., only soluble 
corrosion products could be formed. 

Roof tests had been criticized in the 
past for corroding plated articles far more 
quickly than in road service. This they 
did, but only by a factor of 5 to 10, not 
1,000, and this was far more likely to 
reproduce the true mechanism of corro- 
sion, by producing natural corrosion 
products, than were the present acceler- 
ated tests. 

The chief objection to roof tests was 
that the conditions of exposure were not 
controllable. What was needed was a 
“not-so-accelerated-test” for use as a 
research tool rather than an acceptance 
test. The test should be designed to last 
about two months and be accelerated by 
three factors: (1) either keeping the 
surface continually moist, or perhaps 
alternating condensing and drying con- 
ditions; (2) using a higher temperature 
than ambient; (3) using slightly higher 
concentrations of corrodents than were 
met in service. 

To illustrate the last point he would 
mention that 1 per cent of sulphur dioxide 
was used in the test as now laid down, 
compared with 0.00001 per cent in the 
air of large cities. Barton had recently 
suggested that 0-01 per cent would be 
better, as it reproduced the type of attack 
found in service. Such a test would be 
of great assistance to future work. 

Dr. S. Wernick (Secretary) said that 


The Corrosion of Decorative Nickel + Chromium 
Coatings: A Metallographic and Potential Study 


By G. N. FLINT and S. H. MELBOURNE 


HE morphology of pits in decorative nickel 


+chromium coatings resulting 


from service corrosion in an industrial atmosphere has been compared with 


that of pits produced in accelerated corrosion tests. 


Pit shapes characteristic of 


the early stages of service corrosion of semi-bright or bright nickel + chromium 
coatings in industrial atmospheres are reasonably well reproduced by exposure 
to the acetic acid/salt spray Corrodkote and SO, accelerated corrosion tests. 
Corrosion was characterized by formation of hemispherically shaped pits in the 


nickel layer: these occurred at discontinuities in the chromium top coat. 
more irregular shape of put frequently observed in nickel + 


The 


chromium plating 


which has been in service for some years is not well reproduced by these 


accelerated tests. 


In copper + nickel + chromium coatings, none of the accelerated tests gave close 


reproduction of the type of pit produced by corrosion in service. 


Contrary to 


service behaviour, the accelerated tests often corrode nickel in preference to 


copper. 


This feature is most marked in the SO. test, the results of which are, 


therefore, likely to give a misleadingly favourable impression of any protection 


provided by copper undercoats. 


In double-layer nickel+chromium coatings, the acetic acid/salt spray and 
Corrodkote tests reproduce fairly closely the flat-based pits characteristic of 
service corrosion, which result from preferential corrosion of the bright nickel 


layer. 


the hemispherically-shaped pits characteristic of single-layer nickel coatings. 


Exposure of this type of coating to the SO, test results in formation of 


The 


SO, test is insensitive to the different activities of the two types of nickel and ts 
not suitable for testing double-layer nickel coatings. 

Deductions made on the basis of anode polarization measurements regarding 
the direction of preferential corrosion are in accord with the results of metallo- 


graphic observations. 


Further studies of anode and cathode polarization characteristics would provide 
a useful guide to the development of new tests capable of closely reproducing 
the form of corrosion observed in service. 


Trans. Inst 


Met. Fin., 1961, 38, (2), 35. 
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what emerged clearly was that there was 
preferential corrosion of the copper under 
the nickel coating, suggesting that the 
copper was a deleterious undercoating 
He wondered whether, in fact, the authors 
would now really go so far as to say that 
on this evidence they would recommend 
that copper should, in fact, not be 
deposited on the metal 

Some people thought that if the copper 
were polished prior to being plated, 
it helped the corrosion resistance of the 
ensemble Had the authors tried to 
ascertain the effect of different types of 
copper finishing prior to the application 
of the nickel deposit? What he had found 
most interesting in the copper section 
had been the relationship between the 
cyanide copper and the sulphate copper 
layers. In depositing on steel the cyanide 
bath came first, before the acid bath, but 
unfortunately it was the cyanide copper 
that appeared to be anodic to the 
sulphate. Had the reverse obtained it 
would have been a _ happy situation 
Would it be helpful if one deposited first 
a flash of nickel, after which one could 
proceed with an acid bath rather than in 
the reverse direction ? 

The SO, test seemed 
simulation to the accelerated salt 


inferior in its 
spray 


Mr. E. F. Marlow, Mr. R. Fairfax-Naylor, Dr. A. Kellner and Mr. G. A. Moodie 


and Corrodkote tests, and in view of its 
growing use it might be necessary to 
review its efficacy and further spread up 
and down the country. In the introduc- 
tion the authors had said that porosity in 
the nickel layer was now generally dis- 
counted as a major cause of breakdown 
of nickel+ chromium coatings. He would 
submit that this was a rather categoric 
statement It might encourage a drift 
once again towards a reduction of nickel 
thickness, which would be deplorable 

H. Silman (Electro-Chemical Engineer- 
ing Co. Ltd) agreed with the authors 
that the corrosion products of copper 
accelerated the corrosion of nickel and 
chromium, but thought they were going 
too far if they deduced from this that the 
substitution of copper for nickel in 
deposits was under all conditions likely 
to be deleterious. Other factors influenced 
the durability of combined deposits, par- 
ticularly structural aspects 

There was a good deal of experience 
of the value of a heavy buff copper 
deposit under a bright nickel layer. With 
a properly selected copper: nickel ratio, 
excellent results could be obtained but 
at this stage there was no evidence which 
would enable comparisons to be made 
between the durability of a heavy copper 


Mr. B.E. Love, Mr. T. A. Bechtold, Mrs. B. E. Love, Dr. T. Stareck and Mr.C. F. Corfe 


buff nickel deposit combined with bright 
nickel and the double nickel layer. All 
one could say was that the results were 
very good. 

The photomicrographs indicated also 
that the form of attack at the boundary 
between the copper and the nickel layer 
was not so very different from that which 
took place between two nickel deposits 

In a test some years ago, copper was 
applied between two dull nickel deposits 
in the form of a sandwich. There was 
no doubt that such a combined deposit 
was extremely durable, in fact, more so 
than a single dull nickel deposit of the 
same total thickness 

Dr. S. Watson (International Nickel 
Co. (Mond) Ltd.) showed a number of 
slides illustrating the effect of corrosion 
on coatings that had been put on in the 
reverse order. As pitting increased, he 
said, one got preferential attack on the 
bright layer, which was now on the 
bottom; and the semi-bright layer was 
less attacked. Showing specimens exposed 
on the laboratory roof for six months, 
subjected to the acetic acid/salt spray test, 
or to the Corrodkote test, he added that 
from a sample exposed to service con- 
ditions—6} months on the front of a van 
in Birmingham—it could be seen that the 


Group including Mr. A. C. Benning and Mr. U. F. Marx 





Group including Dr. S. Wernick and Mr. F. Willetts 


inverted mushroom pit occurred under 
What he had shown 
illustrated in another way the fact that 
the electrochemical deposits were all 
important in double nickel layer coatings 
J. F. Marx (Wilmot Breeden Labora- 
said that practically all the micro- 
semi-bright nickel deposits 
columnar structure. An 
where the struc- 
little. Had the 


such conditions 


tories 
sections of 
showed a 
exception was Fig. 12, 
ture was broken up a 
authors carried out any measurement of 
anode polarization which tended to 
differentiate between a columnar and a 
broken-up structure; in fact, had they 
attempted to relate the polarization to 
the age of the plating solution from which 
the sample was obtained? ‘There was a 
certain amount of evidence that as a solu- 
tion aged the nature of the deposit 
changed, and it would be interesting to 
know whether the polarization did too 

Dr. J. Edwards (B.N.F.M.R.A.), refer 
ring to the systematic exposure tests o1 
laboratory - prepared specimens, asked 
whether the authors had noted the pro- 
portion of pits in the various coatings 
which penetrated to the basis metal, and 
tried to record the overall appearance of 
the different types of coating 

The work done on plated die-castings 
at B.N.F.M.R.A. had so far not demon- 
strated any appreciable advantage in 
corrosion resistance of duplex nickel over 


nice 
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bright nickel. Often they were unable 
to distinguish, by a visual examination, 
between the two with the same chromium 
on the top. Evidence of superficial cor- 
rosion was not altogether absent. One 
could, in some cases, see it in a micro- 
section. Within six months of exposure 
at Euston the majority of pits had pene- 
trated to the basis metal, resulting in 
blistering A number of plated steel 
samples which he had shown as illustrat- 
ing the benefits of nickel had had 20 or 
30 pits/in*, the pits being 0-020in. or 
more across, whereas on other samples, 
where penetration to the basis metal was 
much delayed, there were hundreds, or 
even thousands, to the sq. in., and only a 
few thousandths of an inch across. 
Did the authors feel that the benefits of 
duplex nickel were most likely to be 
exhibited when the density of pitting was 
high ? 

A. H. Du Rose (Harshaw Chemical 
Co.) said that, in his experience, given 
low thicknesses, if one were to expose on 
a Static exposure site, duplex nickel versus 
bright nickel, on either steel or die- 
castings, there would not be much to 
choose between them. Further to what 
Dr. Edwards had said, there would be a 
slight preference for duplex, but it would 
be very slight. However, when one went 
to actual conditions it was 
different It then appeared that 


service 


quite 
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duplex nickel had a definite advantage. 

Just what was meant by “service con- 
ditions”? These could, of course, vary 
with location, particularly in the United 
States. Differing results could be obtained 
on the sea coast at a non-industrial site 
and, say, New York. Also, much depended 
on how frequently the panels were 
washed. One spoke of accelerated tests, 
roof static exposure tests and service 
tests, but there were various modifications 
of all of these. Reproduction of average 
service conditions had to be striven 
for. 

m Tt. FF. Moa University of 
Cambridge) asked whether the authors 
had any idea why copper appeared to be 
more basic under these conditions than 
semi-bright nickel. 

Dr. D. N. Layton (Ionic Plating Co 
Ltd.), taking up Rose’s point concerning 
washing, said that the chromium plating 
on mail delivery vans in Birmingham was 
quite good. They were washed each 
night by the drivers before being put 
away. This was extremely significant. 

Had the authors any information on 
the importance of migration on thin 
section pressings which were _nickel- 
chrome plated? This was commonly 
alleged to be a difficult application. Were 
there any quantitative data? 

L. W. Harris (Morris Motors Ltd.) said 
that one of the commonest forms of 
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breakdown in zinc alloy die-castings was 
blistering. The only microgroove in the 
Paper which related to a zinc alloy showed 
a rather broader type which did not look 
as if it would develop into a blister 


AUTHOR’S REPLY 


G. N. Flint, replying, said that the 
work on accelerated corrosion tests was 
still proceeding, and the comments made 
would be very useful in planning future 
research. In regard to the copper under- 
coat story, he would emphasize that the 
tests carried out were primarily designed 
to ascertain the type of pitting which 
occurred. They had not, therefore, paid 
much attention to the actual performance 
rating of coatings on the samples exposed 
The pits shown had been very carefully 
selected as typical. It was easy to pro- 
duce a set of photomicrographs to support 
any story that one wished to tell In 
order to give some idea of the variability 
of the type of pit that could be obtained 
they had taken a number of each type. 

He did not know of a good explanation 
copper was more basic than semi- 
bright nickel, but if one looked at the 
so-called galvanic series one saw that 
copper was there regarded as more basic 


why 


This had been deduced from the poten- 
tials measured in flowing sea water. In 
the latter, removal of copper corrosion 
products could occur, and in atmospheric 
corrosion there was removal of copper 
ions by precipitation, tending to make the 
copper more active Also, he thought 
that nickel was more ennobled by 
exposure to oxygen than was copper. 
There were thus two reasons—one on 
the cathode side and one on the anode 
side 

So far as future work on accelerated 
corrosion tests was concerned, they were 
treating it as an electro-chemical prob- 
lem. It was a matter of trying to accelerate 
the corrosion rate by a factor of some- 
thing like 500 to 1,000 times. This could 
be done in several ways; either by 
decreasing cathode polarization or by 
making the cathode much more negative! 
The electrolyte resistance could be 
reduced or the anode made more active. 
The essential thing was to try to keep the 
factors in balance. The work that the 
Russians were doing on atmospheric cor- 
rosion was enormously important, and 
one could apply it to the accelerated 
corrosion tests. They had shown that it 
was cathode polarization that was the 
major controlling factor; but it could not 
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be the only one or there would be no 
difference in the behaviour of undercoats 
One had to remember that although one 
might multiply the rate by a factor of a 
thousand, one still had this controlling 
factor of cathode polarization. They 
hoped by this means to get the same form 
of attack. He did not know whether it 
would be necessary to introduce SO, or 
not 

Their experience with copper under- 
coat, and the “sandwiches” mentioned, 
was confined to the photomicrographs 
They had shown that there was a 
difference between cyanide copper and 
acid copper. There was also some effect 
of bright copper. There were differences 
in the polarizability of bright and cyanide 
and sulphate coppers; so one could get a 
bright copper that would corrode fairly 
rapidly, but they had never noticed this 
in service. They had noticed the 
behaviour of bright copper deposits, but 
it had not had the same effect as double 
layer nickel deposits—it had not stopped 
penetration. They had had preferential 
attack of new copper but had not reduced 
the depth of penetration which was so 
characteristic of the double layer nickels 
in service. He would support Du Rose’s 
comments regarding the service behaviour 
of the latter. 

They had taken 40 or 50 road speci- 
mens and examined them _ metallo- 
graphically. Nine or ten of the double 
layer nickels were characterized by the 
fact that they were pitted but did not 
show rust spots. They had seen few pits 
that had gone through to the base metals 
—perhaps because the surface exposure 
time had been relatively short—never 
more than two years. Here, again, one 
had the problem of rating the specimen 
If one rated it by surface appearance 
only there was not much difference 
between single layer nickel and double 
layer nickel. If one rated it according 
to rust spots and penetration of the base 
there was a _ tremendous difference 
between the two 

So far as porosity was concerned, they 
had examined more than 1,000 pits and 
could recall seeing none in which this was 
the cause of breakdown: one could dis- 
miss it as a major factor. The main 
cause was electrochemical corrosion, but 
porosity might well aggravate this 
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IN MOSCOW 


Powder Metallurgy in Russia 


ELD in Moscow, the fifth All- 
H Union Conference on Powder 

Metallurgy was attended by 
some 400 delegates from different 
industries, research and development 
institutes, and from educational estab- 
lishments. The Papers presented and 
discussed covered a very wide range of 
topics and were reprinted in Vestnik 
Mashinostroentya. 


Preparation of Powders 


Professor A. I. Levin dealt with the 
theory of the electrolytic process used 
for the production of fine powders, and 
referred to the method of preventing 
the corrosion of these powders by using 


high molecular weight hydrophobic 
agents. 
N. T. Kudryavtsev and N. I. 


Mikhailov reported on the electrolytic 
production of very fine iron powders 
used as additives in different types of 
adhesives, plastics and rubbers and 
described the details of the production 
process. 

B. A. Borok and a number of investi- 
gators from the Central Scientific 
Research Institute for Ferrous Metal- 
lurgy presented Papers on the produc- 
tion and properties of alloy steel 
powders and of alloy powders based on 
iron, nickel, cobalt, titanium and other 
metals, on the production and proper- 
ties of powder-metallurgical titanium, 
chromium and vanadium, on the pro- 
duction of titanium strip from the 
powdered metal, and on the investiga- 
tion of hydrostatic pressing of metal 
powders and on the technique of manu- 
facturing a molybdenum - aluminium 
alloy for thermocouples. 


Sintering 
Dealing with sintering, I. M. 
Fedorchenko and his collaborators 


pointed out that the most important 
problem in connection with the theory 
of the phenomenon is the elucidation 
of the mechanism of densification and 
shrinkage. Many investigators con- 
sider shrinkage to be the result of 
plastic flow and diffusion. The authors’ 
experiments on the sintering of powders 
of silver, copper and nickel have shown 
that plastic flow manifests itself only 
when stresses are developed in the 
material being sintered by the applica- 
tion of external pressure. Shrinkage 
depends on diffusion, which, in turn, 
depends on the presence of a defective 
crystal structure, especially in the 
surface region of the particles of the 
powder. The properties of porous 
sintered bodies are determined by the 
density and the state of the inter- 
particle contacts, as well as by the 
condition of the surface of the pores. 

M.Yu. Bal’shin confirmed that the 
general feature of processes of forming 
metal powder bodies is the equality 


between the nominal stress ~ (expressed 
as a fraction of the contact stress 7.) 
and the contact cross-section A, 
(expressed as a fraction of the nominal 
cross-section A: 


A 
= = ¥ 
e A 
where « is the contact cross-section 


expressed as a fraction of the nominal 
cross-section. The above expression 
applies, in general, as a first approxi- 
mation. On the basis of this expres- 
sion, the author has obtained a nurnber 
of curves for cold and hot pressing, 
for sintering under pressure, for sinter- 
ing in the absence of external pressure, 
etc. 

The above expression was obtained 
by the author many years ago, but has 
now been confirmed to a_ sufficient 
degree of certainty. However, this 
theory, put forward by M.Yu. Bal’shin, 
was criticized by G. I. Aksenov. Pro- 
fessor G. I. Meerson suggested that 
shrinkage in sintering constitutes the 
main factor responsible for the increase 
in the properties of the sintered 
material. Consequently, the possibility 
of intensifying shrinkage is of con- 
siderable practical importance. He has 
achieved this by providing the particles 
of the starting powder in the case of a 
heterogeneous nickel-molybdenum alloy 
with a fine grained unstable structure, 
by cyclic variation of the sintering 
temperature in the case of titanium 
carbide, by recrystallization of titanium 
carbide in the presence of a liquid 
phase, and by activation of the surface 
of the particles by etching or washing. 
Professor Meerson criticized and 
rejected the claim by I. M. Fedorchenko 
and his collaborators regarding the 
absence of shear deformation in sinter- 
ing and of any effect of surface defects 
of the particles on shrinkage. 

A. P. Semenov, in a Paper dealing 
with the bonding of metals as a result 
of plastic deformation of the surfaces 
in contact, pointed out that, given an 
adequately clean surface, bonding 
occurs as an instantaneous non-diffu- 
sional process which is independent of 


time. It precedes the processes of 
diffusion and recrystallization. 
B. M. Naumychev described the 


high-frequency sintering of bronze- 
graphite bushings without the use of 
a protective atmosphere. This method 
of heating for sintering shortens the 
process from the previous 4 hr. to 
20-25 sec. 


Compacting 


G. I. Aksenov, in developing his 
previously published views, discussed 
some aspects of the theory of rolling 
metal powders (mechanism of deforma- 
tion of the powder between the rolls, 
the forces involved in this mechanism, 





the influence of different factors on the 
roll angle) and put forward correspond- 
ing mathematical expressions for use in 
calculations relating to the engineering 
aspects of the process. 

E. I. Langemass reported on the design 
of presses for metal powders. The 
designs for a 100-ton press have been 
completed and manufacture of the 
press has been started. This press 
has several advantages over the Stokes 
press, but its size and weight are still 
high, and the maximum height of the 
compacts is limited to 45 mm. The 
high cost of the press will also increase 
the cost of the metal powder products 
for which it is used. 


Properties 


In his Paper on the performance 
characteristics of heat-resisting, high- 
temperature materials produced by 
powder metallurgy using carbides, 
nitrides, borides and silicides, V. S. 
Rakovskii discussed the physical nature 
of such properties as heat resistance, 
thermal shock resistance, erosion resis- 
tance and mechanical strength, and 
indicated the direction of further 
research aimed at improving these 
properties. The same subject was dis- 
cussed by G. S. Pisarenko in his Paper 
on the strength of metal powder 
materials based on the carbides of 
silicon and chromium. He discussed 
methods of testing these materials at 


high temperatures and the _ results 
obtained. Reference was made to the 
size factor, which influences the 


measurement of these properties. 

A. N. Fillipov dealt with the proper- 
ties of an aluminium-base bearing 
material containing 3-5 per cent iron, 
2 per cent chromium, 1 per cent 
copper, 0-2 per cent titanium and 
3-5 per cent graphite. 

In their Paper on the investigation 
of the kinetics of the infiltration of 
porous bodies by moiten metals, V. N. 
Eremenko and N. D. Lesnik dealt with 
the infiltration of iron, nickel and other 
metal powder bodies with copper, 
silver, lead and other metals, consider- 
ing the cases in which solubility was 
absent, in which there was limited solu- 
bility, and that in which solubility 
occurred at different temperatures. 
They have calculated the wetting angles 
and energies of activation involved in 
the infiltration process and have derived 
equations for these processes. 

A. D. Moshkov and V. V. Fedorov 
dealt with the passage of oil through 
pores in metal powder bearings. A 
numerical coefficient can be obtained 
on this basis as a measure of the 
porosity. It has been shown that 
bearings for use under light loads 
should have large values of this 
coefficient, while bearings operating 
under heavy loads should have small 
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values. An expression for calculating 
the value of the coefficient, and curves 
showing its relation to the original 
particle size of the powders and the 
porosity have been obtained. 

Professor T. D. Vinnik presented the 
results of an investigation of the surface 
characteristics of pores in iron-base 
materials after turning. Conditions of 
turning, the influence of the geometry 
and material of the cutting tool and of 
the cutting medium on the surface 
finish have been investigated, and 
optimum machining conditions have 
been determined. I. M. Fedorchenko 
pointed out that his experiments have 
shown that much higher cutting speeds 
for optimum results are possible. 

I. V. Kragel’skii and his collaborators 
dealt with metal powder-plastics friction 
materials developed on the basis of 


75 per cent metal and 25 per cent 
barium sulphate, which materials have 
a coefficient of friction which remains 
constant with temperature. 


Applications 


O. V. Roman described the produc- 
tion of gears of oil pumps and other 
tractor parts by powder metallurgy. 

A. P. Semenov described his obser- 
vations, during a visit to this country, 
on the use of powder metallurgy for 
the production of plain bearings. 

A. B. Al’tman and P. A. Gladyshev 
reported on the production of iron- 
nickel-aluminium permanent magnets 
by methods of powder metallurgy and 


the production of copper-base bearings. 

V. S. Rakovskii dealt with new iron- 
base and copper-base friction materials 
suitable for use under arduous con- 
ditions in excavators and aircraft brakes 
where temperatures up to 1,200°C. 
could be reached. 

V. K. Sorokin described the manu- 
facture of porous filter elements by 
rolling from metal powders, the 
elements being intended for use in con- 
nection with the supply of liquids and 
gases in anti-icing devices for aircraft 
and for sweat-cooling. The relation 
between various factors and _ the 
permeability was discussed. E, I. 
Pavlovskaya and Z. V. Goryacheva also 
dealt with metal powder filters, their 
manufacture, and their economic and 
other advantages in the petroleum 
industry. 

Refractory compounds, the produc- 
tion and uses of refractory materials 
based on carbides, borides, nitrides 
and silicides were dealt with by G. V. 
Samsonov and M. S. Koval’chuk. 

The manufacture of metal powder 
filter elements from particles having a 
spherical shape obtained by melting in 
inert fillers was dealt with by I. M. 
Fedorchenko and A. P. Filatova. 

Production experience in the manu- 
facture of metal powder parts for the 
automobile industry at the Gorkii 
motor car works was dealt with by 
V. I. Blagin. V. V. Saklinskii also dealt 
with the use of powder metallurgy in 
the motor car industry. Its use in the 
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Soviet Union dates back ten years. Its 
rapid rate of development is indicated 
by the rise in output from 2 tons in 
1955 to 534 tons in 1959 and by the 
estimate of 3,280 tons in 1965. 

Points of criticism made by some of 
the delegates included the - still 
inadequate quality and purity of metal 
powders available, the desirability of 
speeding up the drafting of a standard 
specification for iron powders and the 
setting up of a centralized manufacture 
of presses, furnaces and mixing equip- 
ment as well as measuring and control 
instruments for the metal powder 
industries. 

Among the recommendations made 
by the Conference was one relating to 
an early establishment of a _ central 
research institute for the industry and 
the publication of a journal devoted to 
powder metallurgy, the rapid develop- 
ment of equipment, in particular of 
automatic presses, high-temperature 
electric furnaces, grinding and mixing 
equipment, drying equipment for gases, 
etc. As regards scientific problems 
relating to powder metallurgy to be 
investigated in the immediate future, 
further work is required on the theory 
of sintering, on the problems of the 
strength of metal powder materials, the 
development of production processes 
for foamed metals, metal fibres, the 
rolling of powders, the manufacture of 
refractory materials, and on methods of 
manufacturing extremely finely divided 
powders of iron, nickel, chromium, 
tungsten, molybdenum and other metals. 


Handling Large Parts For Plating 


N the plating section of their car 
i bumper works at Amington Road, 
Birmingham, Wilmot Breeden Ltd. 
have introduced a new handling system 
for processing the bumpers through the 


plating cycle. The semi-automatic 
system is used in conjunction with 
a British MonoRail overhead runway 
and hoist installation, on which the 
bumpers, loaded on jigs in batches of 
up to twenty, pass through all the 
plating stages on a continuous cycle, 
without being removed from the 
system. Throughout the series of 
operations, each loaded jig is under the 
individual control of process operators. 

On arrival at the plating shop, 
bumpers are assembled on jigs, to 
which they remain attached until 
plating is completed, and_ then 
immersed in a plating sequence accord- 
ing to a strict time schedule. The need 
for accurate timing and maximum 
output makes it essential that the 
raising, lowering and _ transferring 
should be carried out speedily and 
smoothly. 

The British MonoRail system which 
has been installed ensures this by pro- 
viding a full circuit, with separate 
“out” and “return” lines of overhead 
dual runways some 152 ft. long, parallel 
with each other and connected at each 
end by a transfer crane section. Inde- 


pendent powered hoist carriers, with 
one-ton hoists attached, are suspended 
between the two rails of each runway. 
Pendant controls on each hoist carrier 
control the raising and lowering of the 
hoist, and the motion of the _ hoist 
carriers along the runways. 

This installation permits a fully con- 


tinuous handling system to be operated 
in the plating shop. Hoist carriers on 
the transfer section at the incoming end 
of the shop pick up loaded jigs, and 
are then brought into position to inter- 
lock with the plating line runway. They 
carry the loaded jigs along this line, 
stopping, raising and lowering at each 


Diagrammatic representation of the plating section of Wilmot Breeden’s car bumper works 
showing the layout of the British MonoRail installation 


~ 


152 FT 


wr —133 FT 


Ra AS 


sa cm 


a 
BUMPERS 
LOADED 
ON TO 
JIGS 


EMPTY JIGS 
RETURNING 


lt lt 


Ss fS wrarweanees ir 


4 
A PLATED BUMPERS 
Zi REMOVED FROM JIGS =. 


f 


ee 


PLATING VATS 


Wh 
HOIST CARRIERS 


ra 





ee ~ scat 


_ 


The British MonoRail system installed in the plating section of the car bumper works of Wilmot 


Breeden Ltd 


position under the control of 
operators, in accordance 


plating schedule. At the 


process 
with the 
end of the 


plating line, the jigs are lowered at an 
unloading station, where the bumpers 
are removed and the hoist carriers, 
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with empty jigs attached, are run on 
to the other transfer section, interlocked 
on to the return line, and taken back 
to the start of the line, where the 
empty jig is detached and a filled one 
is picked up. 

Power for the hoist carriers is pro- 
vided on the runways by a set of con- 
ductor bars attached to one of the two 
rails and picked up by each carrier 
through shoes which run along these 
conductors. “Kant-Shock”, a patented 
British MonoRail insulated sleeving, is 
fitted to prevent accidental contact by 
maintenance staff. Motion of the 
carriers along the runways is provided 
by an electric motor which drives a 
rubber-tyred wheel in contact with the 
underside of both of the runway rails. 

Along the plating line, the speed of 
travel is 100 ft/min., the highest speed 
which will allow the operators close 
control of the position of the jigs, 
while on the return line the travel 
speed is increased to 200 ft/min. 

The transfer section at the incoming 
end connects in addition with two short 
sections of dual runway, away from the 
main working area, known as “sick 
bays”, to which hoist carriers and jigs 
may be run for maintenance or repair. 

The entire handling system is located 
in the space above working height, 
leaving the floor free. 


I rietion Welding 


tics or ceramic objects revolving or 

sliding in contact with one another 
weld together at the place of contact. 

Early explanations held that friction 
welding is a variant of pressure welding 
and the weld is made during plastic 
deformation of the abutting surfaces. 
The two objects revolve or oscillate 
against each other until the heat of 
friction produces the temperature 
required for pressure welding. At this 
point, motion is stopped and the two 


[i friction welding, two metal, plas- 


pieces are held together by pressure to 
form a weld. 

A more refined explanation of the 
process has now appeared, taking as its 
starting point the problem of uncover- 
ing the basic parameters under which 
the weld phenomenon takes place. A 
study of the records of the American 
Machine and Foundry Company 
laboratory friction welding machine 
produced data about the weld pheno- 
menon in which one of the elements 
is the postulation of a layer of 


Highly instrumented 
laboratory friction 
welder developed by 
the American Machine 
and Foundry Company 


fluid metal formed at the _inter- 
face of the two objects, particularly for 
the case of alloy steels. This layer acts 
as if it were a hydrodynamic thrust 
bearing or extreme pressure lubricant. 
Evidence of its existence occurs simul- 
taneously with high quality welds in 
alloy steels and certain other metals. 





Obituary 


Mr. Sidney Chatwin 
T is with the greatest regret that we 
have to record the death, on Satur- 
day last, of Mr. Sidney Shilvock 
Chatwin, production manager of 
Johnson, Matthey and Company 
Limited, Vittoria Street, Birmingham. 
He had been with the company for 
40 years and was mainly responsible, 
in the middle twenties, for the develop- 
ment of fire-free silver. Mr. Chatwin 
was a member of the Council of the 
Birmingham Metallurgical Society, and 
chairman-elect of the Birmingham 
Local Section of the Institute of 
Metals. 


Mr. J. W. Ryde 


\ TE also regret to record the death of 

Mr. John Walter Ryde, F.Inst.P., 
F.R.S., chief scientist of the Hirst 
Research Centre of The General 
Electric Company, Limited, Wembley, 
Middlesex. Mr. Ryde was elected a 
Fellow of the Royal Society in 1948. 
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Welding Technology 

A copy of the new prospectus issued 
by the Institute of Welding is now avail- 
able, in which is contained full details of 
courses to be held from October next to 
March 1962. 

The School of Welding Technology 
makes available to the engineering indus- 
try a vast fund of technical information 
and managerial experience about all of the 
factors upon which the satisfactory and 
efficient application of welding depends. 

Full particulars of the courses available 
may be obtained from the Institute at 
54. Princes Gate, Exhibition Road, 
London, S.W.7 


Pneumatic Control 

A new two-term pnevmatic process 
control unit for use on batch processes is 
announced by Honeywell Controls Ltd. 
Designed to counteract “overshoot” on 
Start-up, it is known as the Batch Air-O 
Line and is suitable for use with elec- 
tronic strip chart recorders and pressure 
gauges. This new unit will, is stated, 
reduce or prevent overshoot by auto- 
matically discharging accumulated air 
when the pen moves out of the 
proportional band. 

When the process is shut down, the 
controller output increases When it 
reaches 15 lb/in*, a bleed valve opens to 
exhaust the accumulated air, and the pro 
portional band is simultaneously shifted 
downscale by blocking off the reset 
chamber The controller output thus 
stays saturated during shut-down. On 
restart of the process, the reset chamber 
exhaust is shut and air returns to the reset 
chamber, reducing the controller output. 
The proportional band gradually shifts 
upwards and set point is reached without 
the usual cycling. 

It is emphasized that the new technique 
does not slow the response of the process; 
the approach to the set point is simply 
made more gradual on start-up. Normal 
process control remains unaffected 
subsequently 


Long Service Rewards 

On Thursday, June 8 next, thirty 
employees of the Geigy Co. Ltd., all of 
whom have been with the firm for 25 years 
or over, will leave London by air for a 
long weekend in Switzerland, where they 
will be the guests of the management of 
the parent company, J. R. Geigy A.G., 
Basle. 


Cladding of Steel Chimney Stacks 


One of the more recent applications of 
aluminium in the building field is its use 
for the cladding of steel chimney stacks 
to overcome the specialized corrosion and 
smut emission problems which sometimes 
occur. Owing to the heat loss inherent 
in the use of an ordinary steel stack, 
acidic solution condenses from the flue 
gases on the comparatively cool surfaces 
of the chimney and rapidly eats away the 
steel. The acid film also aggregates 
carbon particles, and these may be emitted 
periodically as acidic smuts 

Aluminium sheet used as a cladding 
acts as a thermal shield, keeping the 
chimney walls well above condensation 
point and so eliminating corrosion and 
smut emission. This is the primary effect 


but there are other advantages also. In 
an uminsulated steel stack the drop in 
temperature produces a_ corresponding 
drop in the velocity of the gas; by insu- 
lating with aluminium, a higher velocity 
is maintained and the flue gases are carried 
higher into the atmosphere and are thus 
more rapidly dispersed. In addition, the 
corrosion resistance of aluminium ensures 
that the stack is virtually maintenance-free 
and is made aesthetically more acceptable 
as an architectural feature 

The British Petroleum Co. Ltd. 
initiated the experiments which led up to 
this new process. The firm of F. E. 
Beaumont Ltd., steeplejacks and engineers, 
specialized in this kind of installation 
soon after its inception. This company 
first used aluminium as a thermal shield 
in May 1959, and since then has clad 180 
stacks—about 1} miles of chimney in all! 
The shield is in 16 gauge BA.60 alloy 
with the flange covers roll formed in super 
purity aluminium, both supplied by The 
British Aluminium Company Limited. 


Meeting of Technologists 


About 20 senior technologists from 
major battery and cable companies and 
research organizations in the U.K. attended 
a meeting recently in London, arranged 
by the Lead Development Association, 
to discuss those modifications to the 
mechanical properties of lead applicable to 
their industries 

Dr. J. E. Hughes, Chief Metallurgist 
of the A.E.I. Research Laboratories, 
Harlow, opened the _ proceedings by 
describing methods by which secondary 
additions can bring about changes in 
characteristics, with special reference to 
the lead-antimony system. The meeting 
welcomed Dr. Hughes’s analysis, which 
was enlarged upon by Dr. E. J. Hooker, 
of Telephone Cables Ltd., who drew 


Aluminium clad stacks yn 
at the A.D. Boiler Mh 
House at Vauxhall 


Motors Ltd., Luton 
They are clad in BA.60 
sheet with flange cov- 
ers roll formed in 
B.A. super purity 
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attention to anomalies in this system and 
added suggestions on their origin. 

A wide ranging discussion by members 
developed during which Mr. N. E. 
Bagshaw, of Chloride Electrical Storage 
Co. Ltd., outlined the problems facing the 
battery industry, and Dr. A. J. Szper, of 
Varley Dry Accumulators Ltd., spoke on 
the difficulties encountered by small firms 
when fundamental research was required. 
Mr. E. A. Brandes, of Fulmer Research 
Institute, also mentioned the difficulties of 
segregation in the casting of cable billets 
and the possibilities of using nucleating 
agents, drawing examples from other alloy 
systems. 

The meeting agreed that such discussion 
groups were of considerable value in 
appraising the results of current funda- 
mental research and defining outstanding 
problems, and satisfaction was expressed 
at the announcement that the L.D.A. 
would hold such meetings more frequently 
in future 


A Tough Assignment 


A difficult and tricky  stud-welding 
operation using Crompton Parkinson 
equipment has recently been carried out 
at the Birmingham works of James Booth 
Aluminium Ltd. The application was 
concerned with the welding of reinforce- 
ment steel to sheet piling in the 148 in. 
rolling mill foundation for the extensions 
at the works. 

Since the working of the rolling mill 
would cause a heavy vibration to be set 
up between the foundation and the piles, 
thus constituting a serious hazard, it was 
considered imperative to key the reinforced 
concrete foundation securely to the 4 in. 
thick piles, which had been driven round 
the majority of the 80 ft x 100 ft = 23 ft 
excavations. 4in x 16in. long plain pins 
were welded in situ to the piles, which 
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had been ground locally, and despite such 
handiceps as cleaning, the moving of 
scaffolding and waiting for craneage, a 
good rate of progress was maintained 
throughout the working day, an average 
of about 37 studs per hour. 

As concrete pouring proceeds and the 
various reinforcements are fitted, these 
stud-welded plain pins will be bent in situ 
round the various reinforcing rods, thus 
giving a secure bond between the piles 
and the reinforced concrete foundation. 
The main contractor for the job is 
C. Bryant & Son Litd.; Carter Worseley, 
of Tipton, are sub-contractors for the stud 
welding and the reinforced concrete design 
has been undertaken by British Reinforced 
Concrete Co 


Office Moves 


At the end of this present month, the 
Middlesbrough branch of Honeywell 
Controls Ltd. will move from Fletcher 
Street to new premises at 59-60 Albert 
Road. The telephone number remains 
the same and the branch will continue to 
handle sales and service of industrial 
process controls and instrumentation, data 
processing equipment, automatic tem- 
perature and air conditioning controls 


Underground Cable Contract 

A contract has been awarded to British 
Insulated Callender’s Cables Limited by 
the Central Electricity Generating Board 
for the supply and installation of 132,000- 
volt underground cables in the London 
area. The contract, valued at approxi- 
mately £1,750,000, will provide a major 
power link between the C.E.G.B. Terminal 
Tower at Lessness, Belvedere, and their 
sub-station at Wimbledon. The cable 
route is about 19 miles 

The installation will comprise two cir- 
cuits, each of three single-core oil-filled 
cables, with 0-75 in? copper conductors 
One of the circuits will be sheathed with 
corrugated seamless aluminium and the 
other with reinforced lead 


Standard-Sized Bearings 

In 1948, the Glacier Metal Company 
Ltd. pioneered a range of standard bear- 
ings and anti-friction material so that the 
needs of a wide variety of industries could 
be immediately met on an “off the peg” 
basis. At the present time there is a 
continuous stock of 114 inch sizes and 
137 standard metric sizes of wrapped 
bushes, 104 standard sizes of finished 
machined bronze bushes, 65 inch sizes and 
$0 standard metric sizes of dry bearings 

Orders for the above can be made in 
units from one to 1,000,000, and so doing 
offers the advantage of time saved in the 
drawing office; the work of the buyers is 
reduced to a minimum; there is no delay 
in sending quotations or waiting for 
delivery; and last, but by no means least, 
manufacturers themselves can work on a 
minimum stock 
Tin Shipments 

Malayan tin shipments in the first half 
of May amounted to 2,739; tons from 
Penang and 3474 tons from Singapore, 
according to the Straits Trading Com- 
pany This compares with respective 
amounts of 2.3584 tons and 223; tons in 
the first half of April 

The latest figures comprised the follow- 
ing shipments (all in_ tons From 
Penang: 525 to U.S., 1,182 to Continent, 
70 to Canada, 461 to Japan, 4 to Pacific, 
202: to India, 135 to South America, 
25 to Africa, 135 to Australasia. From 
Singapore: 115 to U.S., 115 to Continent, 
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1 to Pacific, 63 to India, 95 to South 
America, 15 to Australasia 
New Midlands Depot 

Readers may remember that in last 
week’s issue (page 401), mention was 
made of the new depot for Electro- 
Chemical Engineering Company Ltd., 


which has been opened at Moor Lane, 
Witton, Birmingham. We are able on 
this page to give an illustration of the 
new buildings which will enable the 
company to provide improved services 
and supplies for plating shops and trade 
platers in the Midlands 

The main stores at Witton are now 
located in one large building, 115 ft. long, 
47 ft. wide, and 17 ft. 6in. to the roof 
trusses, about a quarter of the structure 
being on two floors. The offices are on 
the first floor of the administrative block, 
with lock-up store-rooms on the ground 
floor. These rooms at present open into 
the main stores, but are arranged for con- 
version into offices when required. 

The depot stocks heat-treatment salts, 
stopping-off compound and other con- 
sumable products of Efco Furnaces Ltd., 
and also a wide range of furnace spares 
for the maintenance of Efco furnace 
installations in the Midlands area 


British Aluminium Expansion 


Important plans for the extension of its 
Falkirk rolling mills are to be put into 


operation by The British Aluminium 
Company Limited. Over £10,000,000 is 
to be spent on new equipment for the 


mills and the first stage comprises a hot 
rolling mill approximately 172 in. wide, 
which will give the company the widest 
aluminium rolling mill in the world. It 
will treble the Falkirk ultimate capacity to 
150,000 tons annually 

Work is to commence at once, and cold 
rolling and finishing capacity will be 
increased to absorb the hot rolling capacity 
over a succeeding period as the growing 
market for aluminium warrants. The 
company anticipates that aluminium usage 
will grow by at least twice the national 
average rate of industrial growth and, in 
particular, in markets such as packaging, 
transport, building and household appli- 
ances, the rate should be even higher. 

The British Aluminium Company is 
facing a large and rapidly expanding 
export business, and this additional facility 
will enable it to remain fully competitive 
in world markets. 


Technical Training Week 


On Monday next, May 29, Common- 
wealth Technical Training Week will 
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The new Midlands depot of the Electro-Chemical Engineering Co., Ltd., at Witton 


commence, and activities have been 
organized not only in London but in all 
the large industrial centres in the country, 
in which local authorities, technical 
colleges, youth services and the like are 
all taking part. 

In London, the Royal Exchange Exhi- 
bition will cover banking, insurance, 
public service, the R.A.F., surveying, civil 
engineering, mechanical engineering, elec 
trical engineering, and such other indus- 
tries as foundry, aluminium, copper, iron 
and steel, printing, packaging, heating 
and ventilating, transport, oil and coal 
industries. The three services are also 
contributing to the week 


A Sales Conference 


A national sales conference was held 
recently at the Great Northern Hotel in 
London by Stedall and Company Ltd., 


distributors of “Rust-Oleum”, the rust 
preventive process. The chairman, Lt.- 
Col. H. S. O. P. Stedall, O.B.E., spoke 


of the excellence of the company’s product 
which is sold to industrial users having 
rust problems. A sales competition for 
the product was announced under the 
name of “Rust-Oleum Sales Stakes” 


Induction Heating Courses 


Since they started their induction 
heating courses, Pye Limited have 
received a steady flow of enquiries. They 
have now arranged the date for the next 
course, which will be held at the Globe 
Hotel, Cambridge, commencing on Tues- 
day, October 3, and finishing at 5.30 p.m 
the next day. The course will cover the 
fundamentals of induction heating, anneal- 
ing and tempering of small parts, brazing, 
soldering and processing of conducting 
materials. 

There are no fees, and full details may 
be obtained from Mrs. E. Raeburn, Pye 
Process Heating, 28 James _ Street, 
Cambridge. 


International Copper 

Members of the Copper Development 
Directors Committee met recently at 
Folkestone for their 11th meeting. Repre- 
sentatives from Belgium, Canada, Den- 
mark, France, Germany, Italy and 
Switzerland were present at the meeting, 
and the agenda of each day’s conference 
included a variety of technical and 
administrative matters of mutual concern 
to each of the centres in their furtherance 
of the efficient development and use of 
copper and its alloys. 

A tour of places of local interest was 
included during the week of the meeting, 
and these were organized by the Copper 
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Development Association of Great Britain 
During the course of the meeting, the 
formation of a Copper Development 
Centre in Australia was announced 


Anniversary Celebration 


To mark the occasion of its 75th anni- 
versary, The British Oxygen Company 
Limited has made a film called “O for 
Oxygen”. It shows how from Priestley’s 
discovery of oxygen in 1774 has stemmed 
a world wide use for oxygen and other 
industrial gases in industry, medicine, 
aviation and scientific development. It 
also illustrates how the various ingredients 
of the air are being used to make steel 
more efficiently, cut ships’ plates more 
quickly and more accurately, weld metals 
more strongly, to send up rockets and to 
save lives. 

Made for general interest by World 
Wide Pictures Ltd., “O for Oxygen” is 
photographed in Eastman colour, printed 
by Technicolor, and runs for 23 minutes. 
Copies of the film in 16 mm. and 35 mm. 
will soon be available on free loan from 
B.O.C. to schools, colleges and similar 
organizations 


A Link-up 

It is announced that R. Cruickshank 
Limited has now joined the Forestal 
group of companies. This acquisition 
forms an extension of the programme of 
diversification into the chemical manu- 
facturing industry which is being carried 
out by Forestal. 


It is intended that the considerable 
technical resources of Forestal shall be 
applied to extending the range of products 
and the level of technical service provided 
by R. Cruickshank Limited. It is 
hoped that the substantial manufacturing 
capacity of the Forestal plants throughout 
the world will improve the competitive 
position both at home and in overseas 
markets. The company will continue 
under the guidance of Mr. A. J. L. Nash 
as managing director, and the name of 
the company will remain unchanged 


Representatives Appointed 


Augmenting their outside staff and 
improving the contact between themselves 
and customers in the Midlands and 
Scotland, Hilger and Watts Ltd. have 
recently appointed two more represen- 
tatives. 

Mr. E. R. Sayer, B.Sc., Ph.D., has been 
appointed to cover the Midlands and will 
be located at 32 Mountford Crescent, 
Aldridge, Staffs. His area will include 
Staffordshire, Derbyshire, Nottingham- 
shire, Warwickshire, Leicestershire, 
Northamptonshire, Gloucestershire, Here- 
fordshire, all Wales apart from Flintshire, 
and the towns of Banbury and Crewe 

For Scotland they have appointed Mr. 
Alastair Campbell, B.Sc., whose base will 
be the offices of Elesco Electronics Ltd., 
2 Fitzroy Place, Glasgow, C.3. These 
two gentlemen join Mr. D. G. Heywood, 
A.Met., who for some years has repre- 
sented the company in the North of 
England and is located in Sheffield 


Institute of British Foundrymen 


(Ce. Sens was the venue for the 

annual general meeting of the 
Institute of British Foundrymen, which 
was held at the Town Hall on Tuesday 
of last week under the chairmanship of 
Mr. G. R. Shotton, the retiring President. 

After the minutes of the previous 
meeting had been approved, also the 
annual report, financial statement and 
report of the technical committee 
approved, the President presented the 
following awards:— 

Honorary Membership : election of Mr. 
S. H. Russell and Mr. J. J. Sheehan, in 
recognition of their sterling work for the 
Institute over a period of many years 

E. J. Fox Medal: To Mr. J. E. V. 
Jobson, in recognition of the outstanding 
contributions he has made to the progress 
of the foundry industry 

Oliver Stubbs Medal: To Mr. Jack 
Hill, in recognition of his considerable 
contributions to the knowledge of foundry 
practice and the many Papers he has 
presented to the Institute on this subject, 
also for his valuable work in the field of 
foundry education. 

Meritorious Services Medal: To Mr. 
J. H. Pearce in recognition of his devoted 
service as branch secretary for many 
years, and of his work on various standing 
committees, including in particular, the 
education committee 

The President then invited Mr. F. 
Barrington Hooper to present the British 
Foundry Medal to Mr. J. M. Middleton, 
and the British Foundry Prize of £10 to 
Mr. P. J. McIlroy in recognition of the 
excellence of their joint Paper, “Mould 
Paints and Washes for Steelfoundry 
Use” 

Awards of Diplomas for 1961 were then 
made by the President to the follow- 


ing: Mr. B. R. Douglas for his Paper, 
“The Uncooled Basic Cupola”; Mr. H. A. 
Stephens for his Paper “Moulding-Sand 
Practice in Australia”, and Dr. R. V. Riley 
for his Paper “Thoughts on Phosphoric 
Cast Iron”. 

Election of officers for 1961-62 was 
then announced as follows: President, 
Mr. D. A. Richards; Senior Vice-Presi- 
dent, Mr. G. R. Webster; Junior Vice- 
President, Mr. R. F. Horton. Five 
members were elected to the Council as 
follows: Dr. H. T, Angus, Mr. N. 
Charlton, Mr. M. Hallett, Mr. H. Paton 
Millar, and Mr. A. P. Riley. 

The annual general meeting having 
been concluded, the Presidential address 
was given by Mr. D. A. Richards, and 
this was followed by the “Edwards 
Williams Lecture”, which was given by 
Mr. N. P. Newman, C.B.E., J.P., who 
took as his subject “Leadership in 
Management”. A vote of thanks was then 
accorded to Mr. Newman. 

The annual banquet was held in the 
evening at the Town Hall, under the 
chairmanship of Mr. D. A. Richards, 
President of the Institute. After the 
Loyal Toasts had been honoured, Mr. 
G. R. Shotton proposed the toast of “The 
Mayor and Corporation of Cheltenham”, 
and this was replied to by Alderman 
C. G. Irving, Deputy Mayor of Chelten- 
ham. The toast of “The Institute” was 
proposed by the Rt. Hon. Lord Mills, 
K.B.E., Paymaster-General, and response 
was made by the President. The con- 
cluding toast of “The Guests” was 
proposed by Mr. G. R. Webster, Senior 
Vice-President of the Institute, and 
replied to by Maj.-Gen. G. L. Watkinson, 
D.S.O., D.L., joint managing director of 
Stothert and Pitt Ltd. 
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Men and Metals 





It has been announced by Davy- 
Ashmore Limited that Mr. C. E. 
Wrangham has retired from the boards 
of the company and its subsidiaries. 

Two new directors have been 
appointed to the Metals Division of 
Imperial Chemical Industries Limited. 
They are Mr. T. H. Gallie, to be over- 
seas director, and Mr. J. R. H. Crane 
to be director, copper products. Mr. 
Gallie has been concerned with metal 


T. H. Gallie J. R. H. Crane ¥ 


sales throughout his 25 years’ service 
with the company, and for the past two 
years has been metal sales manager, 
Midland Region. Mr. Crane joined 
the Division in 1939 as a laboratory 
assistant, became titanium production 
manager, and in 1959 was transferred 
to Lightning Fasteners Ltd. as general 
manager. 

Officers of the Birmingham Metal- 
lurgical Society for 1961-62 have been 
elected as follows:—President: Mr. S. 
Heslop; Vice-Presidents: Mr. E. J. 
Bradbury, Dr. W. O. Alexander, Mr. 
P. F. Hancock, and Dr, I. G. Slater. 
The following members were elected 
to the Council: Mr. L. C. Batchelor, 
Mr. A. W. Franklin, Mr. H. Gilbert, 
and Mr. H. A. Snow. 


At the annual general meeting of the 
Institution of Metallurgists, held in 
London last week, it was announced 
that Dr. N. P. Allen, M.Met., D.Sc., 
F.I.M., F.R.S., superintendent of the 
Metallurgy Division, National Physical 
Laboratory, had been elected President 
of the Institution for the year 1961-62 
in succession to Mr. W. E. Bardgett, 
B.Sc., A.M.I.Mech.E., F.I.M. The 
following elections were also made: 
Dr. E. G. West, B.Sc., Ph.D., F.I.M. 
(Senior Vice-President); Mr. F. 
Dickinson, B.Sc., F.Inst.P., F.1.M., 
and Dr. L. Northcott, Ph.D., D.S.C., 
F.R.1.C., F.I.M. (Vice - Presidents); 
Mr. H. Morrogh, F.I.M., Mr. S. S. 
Smith, M.Met., F.1.M., and Dr. J. C. 
Wright, members of council; and Mr. 
L. M. Derry, B.Sc., M.Sc., F.1.M., to 


be hon. treasurer. 


Arrangements made for the ensuing 
year at the annual general meeting of 
the National Association of Non- 
Ferrous Metal Merchants’ Golfing 
Society, held last week, were as 
follows : Mr. H. G. Shields, President; 
Mr, J. E. Lisle, captain, and Mr. L. E. 
Ricketts, treasurer. 








424 


Metal Market News 


Metal Industry, 26 May 1961 





HE April copper statistics issued 

I by the Copper Institute, which 

became available at the beginning 
of last week, made a good impression 
in view of the sharp decrease in stocks 
and the fall in the production of refined 
copper. Details, shown in short tons 
of 2,000 lb., are as follow: Inside the 
United States the output of crude 
copper was 106,611 tons and of refined 
128,440 tons, both these figures being 
below the March totals, the former by 
2,000 tons and the latter by nearly 
24,000 tons. Deliveries of refined 
copper to consumers, at 125,905 tons, 
were up by 13,500 tons, but stocks of 
refined copper in producers’ hands at 
April 30, at 114,247 tons, were 25,000 
tons lower than at March 31. Outside 
the United States, stocks showed, 
however, little change, for the April 
figure, at 333,151 tons, was only about 
4,350 tons lower than March. Deliveries 
dropped from 207,882 tons in March 
to 198,835 tons in April, while output 
of refined copper at 164,886 tons com- 
pared with 187,220 tons in March. 
Production of crude copper declined 
from 217,633 tons to 202,013 tons. 
Coming to more local figures, the Metal 
Exchange stocks at the beginning of 
last week showed a further gain of 410 
tons in the reserves of copper to 
16,067 tons, while zinc stocks also 
showed an advance of 354 tons to 
6,578 tons. In tin and lead, however, 
the trend was the other way, for there 
was a fall in the tin tonnage of 282 
tons to 9,334 tons, while lead dropped 
back by 85 tons to 11,879 tons. 

In view of the approaching Whitsun 
holiday, the metal markets were sur- 
prisingly active and, on the whole, 
made quite a good show. On balance, 
lead and zinc showed little change, but 
prices were inclined to ease; tin 
and copper, on the other hand, while 
closing below the best, were substan- 
tially above the previous Friday’s close. 
Copper was, of course, very much 
helped by developments in the United 
States, where before the week ended 
the producers and custom smelters alike 
had raised their selling limit to 31 cents. 
Since the price of copper is now sub- 
stantially above £240, which is the 
level usually regarded as the aim of 
the producers, consumers are a good 
deal disappointed that nothing has been 
heard of any intention to return to a 
normal rate of output at the mines. 
The statistics detailed above appear to 
make nonsense of the idea that there 
is still a condition of over-production, 
and many people are beginning to feel 
that if a runaway market is to be 
avoided, the sooner production cuts 
are restored the better. 

This appears to be particularly neces- 
sary if it is remembered that strikes 
threaten in the United States and in 


Chile. Whether or not a stoppage will 
occur is uncertain, but the hiatus in 
production might well be of many 
weeks’ duration. As already mentioned, 
trading last week was quite active, the 
turnover in copper being about 14,750 
tons up to the midday trading session 
on Friday, when business ceased until 
last Tuesday morning. On _ balance, 
cash and three months _ closed 
£2 10s. Od. higher at £244 15s. Od. and 
£245 15s. Od., both these quotations 
being below the best. About 1,000 tons 
of tin changed hands, cash closing £8 
up at £868, and forward £6 10s. Od. 
better, at £871 15s. Od. These prices 
were about £5 below the best seen 
during the week. On a turnover of 
7,650 tons, lead lost 5s. cash and 10s. 
forward to close at £66 12s. 6d. and 
£67 17s. 6d. Some 6,750 tons of zinc 
were traded, both positions losing 5s. 
at £81 17s. 6d. cash and £82 5s. Od. 
three months. 


Birmingham 


Trade activity has been quieter 
this week, owing to the Whitsuntide 
holiday, but the general tone of the 
metal industries remains satisfactory. 
Unemployment has been considerably 
reduced since the beginning of the year 
and the short time working which pre- 
vailed in some industries, particularly 
the motor trade and those closely allied 
to it, has been eliminated. In fact, 
overtime has been resumed in a number 
of factories to cope with increasing 
orders. A marked expansion of busi- 
ness has taken place in the machine 
tool trade, work having been booked 
to ensure full employment over many 
months. 

There are indications that stocks of 
iron and steel have been reduced con- 
siderably amongst consumers, and this 
is bringing out some forward buying. 
On the other hand, greater steelmaking 
capacity means that users are not 
having to wait long periods for delivery. 
Firms supplying raw material for the 
motor trade are well situated for work. 
Pressure for steel for building is as 
heavy as ever, and there are delays in 
obtaining delivery of reinforcing rods 
and bars. Plate mills could take on 
more work. A big increase has taken 
place in consumption of pig iron for 
foundry work, but the capacity of the 
furnaces is more than equal to the 
demand. 


New York 


Copper futures were active and 
firmer at the week-end. Prices ranged 
to more than 25 points higher on trade 
and speculative buying which reflected 
the 1 cent boost in scrap copper and 
the higher London market. Physical 


copper was firm. Custom smelters 
were booking a fairly good business for 
June at the monthly average. Rumours 
continued to persist that some custom 
smelters business was being done at 
32 cents/lb. Scrap was tightly held at 
the 27.25 cents/Ib. level. 

Tin was easier, pricewise, following 
similar action in the East and London, 
but little or no business was reported 
as dealers were hesitant pending the 
holiday on the Continent and the Inter- 
national Tin Council meeting. Lead 
and zinc were quiet. 


Japan 

The Japan Mining Association has 
reported that foreign countries were 
urging Japan to increase imports of 
non-ferrous metals and hold down 
purchases of ores and scraps. Foreign 
delegates were critical of Japan’s 
importing methods at the International 
Lead and Zinc Study Group meeting 
held in Mexico City in March this 
year, the Association said. It was 
alleged that these methods were dis- 
rupting the international market for 
raw materials. 

The Association also said foreign 
countries were unofficially suggesting 
that Japan should liberalize the imports 
of electrolytic copper and reduce the 
import duty on it. It said Japanese 
non-ferrous metal industries were 
making their best efforts to put imports 
of ores and scraps on a long-range basis 
and conduct joint development of over- 
seas non-ferrous ore resources. Japan’s 
imports of non-ferrous metal ores and 
scraps had been rising sharply in recent 
years Owing to mounting requirements 
from both manufacturers of capital 
goods required for economic expansion 
and makers of durable consumer goods. 

The Association also said Japanese 
copper smelters were now importing 
nearly half of the copper ores available 
in the international market. Imports 
rose from 45,000 tons in the 1958 
financial year (April to March) to 
108,000 tons in the 1960 financial year, 
and were expected to reach 130,000 
tons in the current financial year. 
Imports of lead ore also rose from 
27,000 tons in the 1958 financial year 
to 42,000 tons in the 1960 financial year, 
and were likely to amount to 60,000 
tons in the current financial year. Zinc 
ore imports this year were expected to 
total 140,000 tons, compared with 
65,000 tons in 1959. 

It was added by the Association that 
heavy imports of copper-base scrap 
alloys might have been partly respon- 
sible for the recent increases in the 
United States copper prices, but the 
effects of the international situation and 
recovery in United States business con- 
ditions could not be ignored. 
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Non-Ferrous Metal Prices oid) 





Aluminium Alloy (Virgin) £ 

. 1490 L.M.5 .... ton 210 
. 1490 L.M.6 202 
. 1490 L.M.7 216 
1490 L.M.8 203 
203 
221 
215 
223 
216 
224 
210 
206 
203 
210 


1490 L. 
1490 L. 
1490 L. 
1490 L. 
1490 L. 
1490 L. 
1490 L 
. 1490 L.) 
. 1490 L 


Ded Bed Bd Ba Bd Ba ts ss sd 
DNNNDADDDHDODY 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 . ton 161 
B.S. 1490 L.M.2 9» 162 
BS. S00 8.04 «.... » 171 
ue. BOO ED once a 177 


*Aluminium Bronze 
BSS 1400 AB.1 
BSS 1400 AB.2 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
Circles 
Circles 
Circles 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in o.d. 
S.W.G. 


ee 6@'¢ 
QO 


2 


4444444e% 


S 
S. 
S 
S. 
S 
S. 
S. 
S. 
S. 


atatateat a 


Nad bad bed yd 


Aluminium Alloys 
BS1470. HS19W. 
Sheet 10 S.W 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 

BS1477. HP30M. 
Plate as rolled 

BS1470. HCI5SWP. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477 HPC ISWP. 
Plate heat treated 

BS1475. HG19W. 
Wire 10 S.W.G. 

BS1471. HT19WP 
Tubes 1 in. o.d. 16 
S.W.G 

BS1476. HE1LOWP. 
Sections 

Split tube 
19 S.W.G. (4" 
20 S.W.G. (2 
21 S.W.G. (# 
22 S.W.G. (3’ 

Welded tube 
14 to 20 S.W.G 
(sizes 4” to 14”) 


EPPPDMY 
iqaaaq™ 
ARARAAA 
abt ad ak adh ak as 


~ 


0 


ooocoococececocoecmhncose 


Ingot Metals 
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Financial News 


Armstrong Whitworth (Metal Industries) 
making 
Profit 
£110,668 


cent, 
same). 


dividend 10 per 
cent for 1960 
£455,692), less tax 
Net profit £192,386 
To general reserve £50,000 
Forward £214,872 (£153,260 


Final 
125 per 
£303,054 
£230,980), 
£224,712 
same 


Coley Metals 

Dividend 15 per cent for the year ended 
January 31, 1961 (same). Group net profit 
£40,928 (£46,223), after tax £38,914 
£45,488 Dividends take £27,563 
£27,562 Goodwill of subsidiary com 
panies acquired during year written off 
£2,812 (£2,984 
Union Miniere 

It is reported from Brussels that Union 
Miniere du Haut Katanga’s net earnings 
last year totalled 2,365,000,000 Belgian 
francs, compared with 3,611,000,000 the 
previous year Proposed dividend is 
1,500 Belgian francs per share, compared 
with 2,200 for 1959. Copper output costs 
of Union Miniere rose last year, offsetting 
the small rise in selling prices, according 
to the company’s annual report 

Copper output last year amounted to 
300,675 tons, compared with 280,403 tons 
during 1959 Cobalt output declined 
slightly to 8,222 tons from 8,431 tons in 
1959. Deliveries of uranium oxide to the 
U.S. stopped during the course of last 
year The Shinkolobwe mine was 
exhausted and the concentrator there 
ceased operations Union Miuniere 
delivered 27-6 grammes of uranium in 
1960, compared with 101-619 grammes in 
1959 


Associated Lead Manufacturers 

Profit, 1960, £745,000 (£938,000), 
ix £391,000 (£450,000 Net profit 
£354,000 (£488.000 Off goodwill and 
processes nil (£86,000), net dividend 
£350,000 (£486,000 Forward £271,000 
£267,000 


less 


An Acquisition 

It has been announced by Baxter, Fell 
ind Company Ltd. that they have 
icquired the whole of the share capital of 
Aluminium Goods Limited, of Newcastle 
upon Tyne. Mr. D. F. Baxter, Mr. D.R 
Peacock and Mr. W. G. J. Wade, of 
Baxter, Fell & Company, have joined the 


board, Mr. Baxter becoming chairman and 
Mr. Peacock deputy chairman. Mr. W. R. 
Earle and the present directors are 
remaining. in office, and Mr. Geoffrey 
Hammonds, who has been a 
Aluminium Goods Ltd. for many years, 
has been appointed managing director. 
The general policy of the company will, 
it is understood, remain unchanged 


Harvey Aluminium 


News from Washington is to the effect 
that Harvey Aluminium Incorporated 
plans a public offering of 1,000,000 shares 
of Class A common stock to help finance 
a construction programme aimed at making 
the company a fully integrated aluminium 
producer. The offering would be worth 
about $35,000,000, based on_ recent 
quotations in over-the-counter market 
The company disclosed its plans for the 
offering in a registration statement filed 
with the Securities ind = =©Exchange 
Commission 

The company, which is one of the 
smaller U.S. aluminium producers and is 
based in Torrance, California, told the 
S.E.C. that it planned to develop into 
a producer capable of processing alu- 
minium from the ore to finished metal 
stage including construction of an alumina 
plant sufficient to supply its reduction 
plant and construction of a 60,000 ton 
capacity aluminium rolling mill The 
alumina plant is expected to cost 
$35,000,000 ind the rolling mill 
$40,000,000. In addition, Harvey said it 
might acquire additional facilities or 
companies 


Glynwed Tubes Ltd. 


The directors report that the issue of 
1,000,000 shares of 5s. each at 20s. per 
share by way of rights was subscribed to 
the extent of 99.03 per cent. Applications 
for additional shares amounted to 522,493 
hares. Applications for up to ten addi- 
tional shares will be allotted in full 
Larger applications have been selected by 
graded nominal 


ballot to receive a 


allotment 


Kaiser-Kawneer Merger 


It is reported from San Francisco that 


Cor- 
have 


Chemical 
Company 


Aluminum and 
and Kawneer 


Kaiser 


poration 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


France (new francs per kilo): 

Electrolytic copper 
scrap ; ae 

Heavy copper 
No. 1 copper wire 
Brass rod ends 
Zinc castings 
Lead 
Aluminium 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) 

Lead, soft, first quality 

Lead, battery plates 

Copper, first grade 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings 

Old zine 


(£221.14.0) 3.00 
(£221.14.0) 3.00 
(£206.18.0) 2.80 
(£169.19.0) 2.30 
(£71.13.0) 0.97 
(£66.10.0) 0.90 
(£125.12.0) 1.70 


(£178.2.0) 305 
£81.15.0) 140 
(£46 14.0) 80 
(£227.15.0) 390 


£201.9.0) 345 
(£163.10.0) 280 
(£152.16.0) 260 
(£163.10.0) 280 

(£64.4.0) 110 


Japan (Yen per metric ton): 
Electrolytic copper... (£—) 
Copper wire No.1... (£— 
Copper wire No.2.. (£—) 
Heavy copper (£—) 
Light copper (‘£L—) 
Brass, new cuttings (‘£—) 
Red brass scrap L—) 


295,000 
272,000 
257,000 
257,000 
225,000 
209,000 
215,000 


West Germany (D-marks per 100 kilos): 
Used copper wire (£209.10.0) 230 
Heavy copper (£209.10.0) 230 
Light copper (£182.4.0) 200 
Heavy brass (£136.13.0) 150 
Light brass (£100.4.0) 110 
Soft lead scrap (£52.16.0) 58 
Zinc scrap (£52.16.0) 58 
Used aluminium un- 

sorted 


(£81.19.0) 90 


director of 


427 


terminated their agreement to merge. In 
April, the U.S. Justice Department filed 
an anti-trust suit against the proposed 
merger in a St. Louis court. A restraining 
order against the proposed merger is still 
in effect. The companies said a decision 
could not be expected for some time. 
Both companies postponed special share- 
holder meetings earlier this month which 
were to vote on the merger. 

Kaiser Aluminum and Kawneer said: 
“The decision to terminate the agreement 
was reached because the two companies 
have found it impossible to agree upon a 
number of basic matters pertaining to 
procedures and operations during the 
pendency of the suit” 


Trade 
Publications 


Electrical Air Filters —W. C. Holmes and 
Co. Ltd., P.O. Box No. B.7, Turn- 
bridge, Huddersfield 
The “Industrion” air 

described in an 8-page 

technical details, diagrams 
graphs 

Chemical Engineering Products.—W. C 
Holmes and Co. Ltd., P.O. Box No. B.7, 
Turnbridge, Huddersfield 
This brochure gives details of the 

products of the Holmes company, and 
covers the chemical engineering division, 
gas handling division, and gas cleaning 
division. Many illustrations are given of 
plants installed at the works of many 
firms 

Process Plant Efficiency.—Head, Wright- 
son and Company Ltd., Ship House, 
20 Buckingham Gate, London, S.W.1 
(his company has been actively con- 

cerned with the problems of cooling and 
heating process fluids for many years, 
and their recent expansion in the water 
and effluent treatment field, now enables 
them to offer a comprehensive service to 
all process plant users for improved 
efficiency. A leaflet has been prepared to 
demonstrate briefly the extent of this 
service, and the company’s recent associa- 
tion with I.C.I. gives a further impetus to 
the great problem of the treatment of 
trade wastes. A second leaflet, concern- 
ing the Series One cooling tower, gives 
details of this equipment, which is 
specifically designed for small industrial 
ind air conditioning applications. 


Dust Arresters.—The Incandescent Heat 
Company Limited, Cornwall Road, 
Smethwick, Birmingham. 

A new leaflet deals with the wide use 
of Whiting dust arresters on cupolas. A 
number of illustrations show these 
arresters in use on cupolas ranging in size 
from 2 to 35 tons/hr 


Variable Speed Gears. — Carter Gears 
Ltd,. Thornbury Road, Bradford, 3, 
Yorks 
A twelve-page brochure is devoted to 

details of the new 10 h.p. size AM26 

Carter hydraulic variable speed gear, 

which is the latest addition to this 

company’s existing range of such gears 

Stud Welding. — Crompton 
Ltd., Crompton House, 
London, W.C.2 
This leaflet concerns stud welding 

attachments and illustrates a wide selec- 
tion of both standard studs and studs of 
special shapes The company makes 
welding attachments of almost any shape 
and size to customers’ own specification 





furnaces are 
brochure with 
and _ photo- 


Parkinson 
Aldwych, 





THE STOCK EXCHANGE 
Market Re-opened After Holiday With Conditions Quietly Irregular 
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1961 





ISSUED 
CAPITAL 


£ 
4,435,792 
400,000 
133,593 
3,895,963 
»795,000 
445,516 
203,150 
476.420 
500,000 
300,000 
500,000 
846,647 
),456,599 
200,000 
60,484 
555.000 
45,000 
300,000 
185,696 
399,056 
000,000 
296,550 
.155,000 


000,000 


AMOUNT 
OF SHARE 


Stk. (£1) 


MIDDLE PRICE 
NAME OF COMPANY 19 MAY 
RISE—FALL 


Amalgamated Meta! Corporation 
Anti-Attrition Metal 
Associated Electrical Industries 
Birfield 
Birmid Industries 
Small Arms 
A. Pref. 5% 
Ditto Cum. B. Pref. 6% 
Bolton (Thos.) & Sons 
Ditto Pret. § 
British Alumi 


British Insulated Ca 


Birmingharr 


Ditto Cur 


s Cables 
British Oxygen Cc dj rd 
Canning (W.) & C 
ar (UCnas.) 
has.) Led 

c ref. 6 
Coley Metals 
Davy-Ashmore 
Delta Meta 
Enfield Roll 
Evered & Cc 
Gene a Ele 


General Refr 


Manganese Bronze & Br 
[ > (73 N.C Pre 


Traders 


Birmingham 


Morga r 
Ditto 54 

Murex 

Ratcliffs (Great Bridge) Ord 
Ditto 8% Max 


Sanderson Kayser 


cible A 
Cum. 1st Pref 


erck 


Ward (Th vv 
Westinghouse Brake 
Wolverhampton Die-Casting 
Meta 
Wright, Bindley & Gell 


Ditto Cum. Pref. 6 


Wolverhampton 


Zinc Alloy Rust Proof 


DIV. FOR 
LAST 
FIN 
YEA 


DIV. FOR 
PREV 
YEAR 


DIV 
YIELD 





tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. t and 100% capitalized issue. 
A Calculated on £789 gross. D and 50% capitalized issue. C paid out of Capital Profits. 
eapitalized issue in 7% 2nd Pref. Shares R and 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 

B and 50% capitalized issue. G and 13d. special! distribution F and special 5% tax free dividend. H As forecast 
L and 334% capitalized issue ] and 75°.capitalized issue. S and 40% capitalized issue. 


incerim on smaller capical Q also 1/- special tax free dividend and 50% cepitalized issue. 
Z After capital reorganization 


*Dividend paid free of Income Tax 
relate to the issue quoted in the third column 


M and 10% capitalized issue 
P Calculated at 114% 


@The figures given 
E and 50% 
dand 64% from Capital Profits 
@And 3 for 7 capitalized issue. 
O calculated at 132%. 
T Per £1 unit. 
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A phone call... 


to our representative, when next 
you have alloy scrap for disposal, 
for prompt and efficient service on 


NICKEL ANODES & CUTTINGS. 
MONEL METAL. 
FERRY METAL. 

[SHEFFIELD CUPRO NICKELS. 

Sheffield 20092 NICKEL SILVER. 


for 
Mr. G. S. Baigent. 


[MANCHESTER] [BIRMINGHAM] 
Failsworth 3176 Calthorpe 2515 

for for 

Mr. N. Lusby. Mr. O. B. Nyquist. 


(pronounced kneekwist) 




















T. W. JOHNSON & CO. LTD. 


40 WORTHING RD., SHEFFIELD 9 


| WOODFORD ROAD FAILSWORTH, MANCHESTER 
83 GEORGE ST., BALSALL HEATH, BIRMINGHAM 








Y f)pantographic diesinking machines 


Pantograph ratios 1.5:1—10:1 

Stylo and Cutter positions can be 
reversed to produce enlarged Master 
from original component. 

Full range of accessories available for 
flat, curved or circular workpieces, 
also various types of Cutter 
Grinders. 


ENGRAVERS / 


For applications not requiring a three- 
dimensional pantograph, we manufacture a 


Illustration shows a typical mould produced on the ALEXANDER range of two-dimensional Engraving 
DIESINKING Machines where accuracy and fine detail are of Machines fitted with 1:1—50:1 pantograph 


paramount importance. To facilitate optimum results we make a range arr d/ h 
of Optical Accessories for checking the form of cutters and setting FOLIOS. TURSE FEED ONE TGS aren Pemnagreprs 


the pantograph for perfect reproduction and special purpose machines manufactured 


to suit customers’ requirements. 


82-84 COLESHILL STREET 
BIRMINGHAM 4, ENGLAND 


GEORGE H. ALEXANDER MACHINERY a dic iiounananilia 


Grams: “Viking, Birmingham” 
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& ADMIRALTY 
 APPROY —D 


HAM, 5 
BIRMING 
BARFORD ST» « Turnings” Birmingham 


Telegraphic ier ne . Midland 0645 


Speedy and efficient handling gives 


Consult INTERNATIONAL 
REFINING €O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


ingots, plus the knowledge of our Consult Maryland Alloys Ltd. 
for your requirements of Non-Ferrous Metal 
customers particular requirements, | srecifcations of commerdal or comples 


Consult Non-Ferrous Stockholders 
| Ltd. 


for your requirements of Sheets, Strips, Rods, 

| Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


H = i = Ye E | Consult i & Metal Stockholders 


} N G Toms Sg for your requirements in Steel Sheets, Rods, 
| R.S.J.’s, Plates, etc.. whether from our extensive 


you a really first class delivery on 


all types of metal ingots. Years of 


experience in the manufacture of 


enables us to meet any individual demand. 


stock or for future requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
' N 5 R A $ s G U N M t T A L | we MARyland 7771 (5 lines) LONDON TELEX Ne. 2-3314 


& PHOSPHOR-BRONZE BIRMINGHAM 
| LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 


HENEAGE METALS LTD. | ay Ag song n 


HENEAGE STREET, BIRMINGHAM 7 | MANCHESTER 
Telephone: ASTon Cross 1177/8 26, LYNTHORPE ROAD, NEW MOSTON, 


Se 5 Ral RR RN RENEE NEL SE CROCS I TS MANCHESTER 10 
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THIS IS ALUMINIUM! 


Primary aluminium Rolling slabs 
Super-Purity aluminium Wirebars and billets 
Primary and secondary casting alloys Hardeners 

Ww 


BRITISH ALUMINIUM 


Britain’s Write 
Largest Ring 
Oldest Cable 
Newest Call 
THE BRITISH ALUMINIUM COMPANY LTD Best Literature 


Aluminium Samples 
(INGOT AND SPECIAL PRODUCTS SALES DEPARTMENT) Producing Addce 


Norfolk House, St. James's Square, London S.W.1_ Trafalgar 8888 Company! Inspiration ! 
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ROTOR & 
STATOR 
END-RINGS 


Made in certain alloys having 


DEVELOPMENT 1] electrical properties which make them 


} suitable for special purposes, and are 
i ae supplied in high conductivity copper, 
arsenical copper, or aluminium-bronze. 
A recent development enables us ; Machined from cold or hot rolled plate 
to offer copper rolled end-rings, up to 7 feet diameter. 
rolled as rings, up to 7 feet diameter, F d- b 
os iMustresed. or special purposes end-rings can be 
supplied from machined castings in 
H.C. copper up to 7 feet diameter and 
1} tons in weight. 


THOMAS BOLTON & SONS LTD 


Head Office: MERSEY COPPER WORKS, WIDNES, LANCS 
Telephone: Widnes 2022 Telegrams: “Rolls, Widnes 

London Office & Export Sales Department: 168 Regent St., W.1 
Telephone: Regent 6427. Telegrams: ‘““Wiredrawn, Piccy, London”, 


— FERROUS | ENTO RES | 


INGOTS Limited —— 


AND | ORES, METALS 


BILLETS | and RESIDUES 


City Wall House, 14-24 Finsbury Street, 
TO ALL ALUMINIUM LONDON, E.C.2. ‘Phone: MONarch 6050 
\| 


Cables: ENTORES, LONDON 
ele 


No. LONDON 28455 





BRITISH BRASSES } rélel 


STANDARD spyyern 
SPECIFICATIONS parma 


and [CUPRO NICKEL | 


customers own 
requirements 
MADE TO ANY 
SPECIFICATION 
tee mo BRITISH INDUSTRIAL 


NORFOLK METALS LTD coer eR VISION INGOT METALS LTD 


Regd. Office: HICK ST., BIRMINGHAM 


MANUFACTURERS OF NON-FERROUS ALLOYS ON AIR es eee tae 


Licensed by Ministry of Aircrafe 


EFFINGHAM ROAD - - - SHEFFIELD 9 BOARD LIST Production, Ligh Mash Conera 
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yam 
fees 


A substantial and well-deserved REWARD has accrued 
to the above Company Director for his heroic, dogged, 
rugged—nay, sensible—decision to obtain from 


ASSOCIATED LEAD all his firm’s supplies of Leap, 


TIN, ANTIMONY AND THEIR ALLOYS; 99.999% PURE LEAD, TIN AND 
ANTIMONY; SOLDERS, INCLUDING SOLID AND CORED SOLDER WIRE, 
ANTIFRIGTION MATERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; LEAD 
SHEET AND PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. 
He now moves in an aura of profit and prestige. 





This announcement i ued jor ana n behaif of 
ASSOCIATED LEAD MANUFACTURERS LIMITED 
CLEMENTS HOUSE, I4 GRESHAM STREET, LONDON, E.C.2 CRESCENT HOUSE NE CASTLE 
Export enquiries ¢ 





2 Re, a 


ee 


AFINE STA 


R 


HOT BRASS 
for GAS, 


TRADES 


ASSOCIATED PRESSINGS LIMITED 


NGCROFT ROAD, BLRMINGHAM II 





The standardised 
POLISHING COMPOUND 


in many leading plants 


AQUAPOL 


A highly successful range of liquid buffing com- 
pounds developed from the world renowned solid 
bar compounds manufactured by G & W Ltd. for 
over half a century, and which are also manufac- 
tured in other countries under licence from G & W 
Ltd. AQUAPOL has been standardised by many 
automobile accessory and other mass production 
plants 


also 


aqualox 


A range of liquid buffing compounds employ- 
ing a glue base and coarse abrasive grit sizes 
for operations requiring a greaseless cutting 
compound 


For further information and demonstration, write to the manufacturers 


GRAUER & WEIL LTD 


SHEERWATER WOKING SURREY ENGLAND 
Phone: Woking 5681 (3 lines) Grams: Pernix, Woking 
also PARIS - BRUSSELS - GENEVA ~ MILAN © CASTRO URDIALES - BOMBAY 





PRESSINGS 


WATER and 
ELECTRICAL FITTINGS 
and GENERAL ENGINEERING 
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Item 1. 35°96" TWO-HIGH ROLLING 

MILL originally built as 32” x 72” three-high 

mill by Davy Bros. and subsequently modified 

ROLLI NG to present form, with forged steel rolls 
running in emulsion lubricated bearings 

Drive is by 650 h.p., 720 r.p.m., 400 volt AC 

rm I LL motor through totally enclosed double 

reduction gearbox with flywheels on the high 

speed shaft, and separate mill pinion gearbox, 

EQ Ul y 4 E Fe T giving an operating speed of 190 feet per 
minute. Mill housings are of cast steel, 

equipped with steel screws running in 


FO ica aluminium bronze nuts 


Item 2. Two —24” x 54° TWO-HIGH SHEET 

ROLLING MILLS by Davy & United, 

DISPOSAL with cast iron rolls running in grease lubri- 

cated bearings. Drive for the two mills is by 

200 h.p., 585 r.p.m., 400 volt AC motor 

through centrally located totally enclosed combined double reduction and double 

mill pinion gearbox, with flywheels on the high speed shaft, giving an operating 

speed of 200 feet per minute. Screwdown is by handwheel through cross shaft 
and gearing, with disengaging ciutch 


Item 3. 14°x31" TWO-HIGH REVERSING STRIP ROLLING MILL by 
Schmitz, with forged steel rolls running in grease lubricated bearings. Drive is 
y 120 h.p.. 740 r.p.m., 400 volt AC motor through totally enclosed combined 
double reduction and mill pinion gearbox, giving an operating speed of 100 feet 
per minute. Screwdown motorised with totally enclosed gearing and push button 
control. Two 16” diameter collapsing drum recoilers are coupled to the main 
drive through adjustable friction clutches 


} 


Item 4. 22” x30" TWO-HIGH STRIP PLANISHING MILL by George Jones, 
with forged steel rolls running in grease lubricated bearings. Drive is by 120 h.p., 
735 r.p.m., 400 volt AC motor through worm reduction gearbox and separate 
mill pinion gearbox, with adjustable friction drive to top roll, giving an operating 
speed of 90 feet per minute. Screwdown is by handwheel through cross shaft and 
gearing, with disengaging clutch. Complete with 20° diameter collapsing drum 


recotler 


Item 5. 18°30" TWO-HIGH REVERSING STRIP ROLLING MILL by 

obertson, with forged steel rolls running in grease lubricated bearings. Drive 
is by 150 h.p., 400 volt AC motor through double reduction gear and separate 
mill pinion gearbox. Screwdown is by handwhee!l through cross shaft and gearing 
with disengaging clutch. A three-roll upcoiler by George Jones on one side is 
coupled to the main drive 


This equipment is largely still in use at one of the Company's works in Birmingham 
and is believed to be complete as described but offers are invited on the basis of 
taking the plant ‘“‘as inspected”’ without any responsibility for incompleteness or 
inaccuracy of description. Offers should be made in writing and should include 
for the dismantling of the equipment and removal from site promptly after 
acceptance of an offer. Terms: Net cash before removal. Offers may be made for 
allor any of the items described. Prior appointments to view must be arranged with 


MR. C. SMART, JAMES BOOTH ALUMINIUM LTD 


Argyle Street Works, Nechells, Birmingham, 7. Telephone: East 1521 











METALLURGIST 


required fora 


Senior Appointment in the Research and Development Section of a 
progressive Laboratory The work is on several interesting projects 
covering special alloys 


Favourable conditions of employment including non-contributory Pension 


and Life Assurance scheme 


Applicants should be at Graduate or L.!.M. level and are invited to write 
to the 
Personnel Manager, 


Fairey Aviation Limited, 
Hayes, Middlesex. 
(A Division of Westland Aircraft Limited) 











H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 
(ESTAB. 1865.) 


SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Selected Brass, Copper, Gunmetal and Aluminium Scrap, 
carefully prepared for foundries. 


TEL: ARCHWAY 5461/1 (5 LINES) 
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Rate: Advertisements set in run-on style 5d. per Trade Discounts: Details upon application to “Metal 
word, minimum 5/-. Semi-displayed announcements Industry,”’ Dorset House, Stamford Street, London. $.E.1. 
are charged at 27/6 per inch depth. Box Numbers: Remittances payable to “Meral industry” The 
add 5 words, plus 1/- for registration and forwarding proprietors retain the right to refuse or withdraw 


replies. “Copy” accepted at London Office up to 1st “copy"’ at their discretion and accept no responsibility 
CLASSIFIED ADVERTISEMENTS agence 


post on each Friday for the following Friday's issue for matters arising from clerical or printers 








APPOINTMENTS VACANT AGENCIES 
SSISTANT Production Manager required for KELLERING AND CAM PROFILING GENCY available for Zinc Pressure Die 
+ the rolling and extrusion department of a oe “ 2 +4 Castings in Greater | ndor r Tect | 
large non-ferrous metal works in the London Capacity up to 8’ x 6’ or 6’ diameter wade mal ability  auainee us = lowe 


area Applicants should preferably be under essential. Remuneration by way of commission 

40 years of rf’ _ have had some ie ARMYTAGE BROS (Knottingley) Ltd. only Small existing connection handed over 

of rolling mill and press plant operation d Apply Chairman, Buttons Ltd., Portland Street 

metallurgy or engineering qualification would be The Foundry Birmingham, 6 {8359 

an advantage [he position requires ability to Knottingley, Yorkshire 

organize production and handle labour, and it Téleshens Knottingley 2743/4 PLANT FOR SALE 

also offers opportunities to develop new produc P siey ) IN 

tion methods rhis is a permanent staff appoint R‘ LLING Mitt Ss 

ment and there are good prospects of 

advancement Applications, which should give ——— - - : _ Ht | a — —. — 3 ine dae 
2 . c Mill wi ive 

















details « z ducati and e rience dz 
jeta xf age, education and experience to date 24 x 60 Two-high Cold Sheet Mill by 
Krupp 
12 «12 I'wo-high Mills by Robertson 
~~ 


should be sent to Box 4350, c/o Metal Industry 
[835 
ENGINEER with knowledge and experience of 
4 pressure die-casting machines required to sell Z 
pre —— = my mg ee ee ae pth g x21 Iwo-high Aluminium Foil Mill with 
ted eauipment. Successful applicant will have ©” variable speed drive, let-off and coiler. 
pega hg ania geo et ara l EED BROTHERS (ENGINEERING) LTD 
use of car and must be prepared to travel any- 
pees a Game See Wy. ge Bow y x Receiver and Manager—Mr. C. E. M. Hardie 
econ Ml a Metatiurgic 1 Boule nme’ @ “% Ltd. WOOLWICH INDUSTRIAL ESTATE, 
ounc ¢ WieTalit gical > : a.. NDON ; , 
161 Queens Road, Weybridge, Surrey [8353 H. GRAEPEL Ltd Tel. Woolwich 761i {8358 
THOROUGHLY experienced Designer for 
A Pressure Diecasting and Gravity Diecasting KINSALE EO. CORK peed Metal May Press (Petrie & 
Dies and Moulds for a new plant in India cNaught) suitable for ferrous or non-ferrous; 
capable of managing toolroom, preferably with Makers of PERFORATED METAL complete with 400-440 3-phase motor and starter 
some workable knowledge of heat-treatment of Produces bales measuring 18” x 12” x 10” This 
dies. Knowledge of other aspects of diecasting machine is in first-class working order and can 
an advantage An initial two or three years’ be seen in operation at our works by appoint 
contract with good salary for right person. Please ment Price £950 o.n.0 Apply Deutsch & 
write with complete details, experience, age, JUNIOR propre ary poo STAFF Brenner Ltd., Harford Street, Birmingham, 19 
salary, etc., to: Premier Diecasting & Engineering United Kingdom Atomic Energy Authority, [8361 
Co. Ltd., 12 Rangwala Market, Ahmedabad-2. Production Group, 
India le Al (8343 Springfields Works, Salwick, Preston, Lancs. SCRAP METAL (SALE & WANTED) 
GENT required for High Grade Aluminium n the INNINGS —_ ons 
aiding inane tanuieeneies a ovedt Lamia CHEMICAL AND METALLURGICAL UNNINGS, ISERS, QKULLS, 
area and Southern England. Excellent prospects SERVICES DEPARTMENT _ . . ee . . . 
for keen and energetic person Box 4351, c/o Duties will consist of macroscopic and microscopic rep GCRAal Ss, ETC., REQUIRED 
» us 8360 xaminations relati roduction otro}, plant : 
Metal Industry { cipaclnaucd Suara’ aad’ gimaua Aaeienimiiond containing Nickel, Cobalt or Tungsten 
ISINESS ¥ Some mechanical testing and non-destructive ex Max. size 9” square overall 
" BUSINESS FOR SALE . amination is also involved. This work is undertaken iat Assays Proven All Materials 
Biss ee ae koe | aiet itaumn tee eer aes Electrically Melted. | Offers to 
4 Blackpool wo-storey works, shop and self- variety of fuel elements for nuclear reactor nes PETER ILLSON & 10. 
contained flat Dover Road Tel.: 62942 wide range of ag 1 equipment has srecetic ps Seen I B 3 L 
[8356 nstalled the metallurgical laboratories and 

















workshop riplet Work 
. — , Candidates, who must be at least 18 years of age PIKEHELVE ST RE ET, WE $1 BROMWICH 
CAPACITY AVAILABLE ot ee ae ot ee a ae Tipton 2453-4. (8229 
QU RFACE Finishing of Contoured Parts. qualification for each being pa edie 
. Internal and External, up to 12” dia. and (a) G.C.E., or equivalent, in five subjects, — . — ‘ , 
18” long. Elliptical, Square, Rectangular, Hex- ncluding twos entific oF mach ematical IMONIC Grindings, Turnings and Scrap 
agonal, Octagonal, etc aeeenees at avanced Level and English at required Pw oe paid 
RMYTAGE BROS. (KNOTTINGLEY) Ltd., tare: 40k toc cia $03, Halen as Cas ann MITCHAM GQMELTERS [1 
4 Foundry Lane, Knottingley, Yorkshire to 055 per annum : : 
Telephone Knottingley 2743-4 {0001 G.C.E., or equivalent, in four subjects in aunts” mets 
PRESS work of all descriptions carried out cluding English and a scientific or mathematical sa Ske . 3 4 
* - « on Biankine subject ‘i Tel Thornton eath 6101- [0007 
Deep Drawing up to 15 in. deep; Bla g olary: £405 (at age 18) rising to £470 (at age Pg 


and Forming up to 80 tons Wades (Halifax ), to £775 per annum ; f 
Ltd., Arden Works, Fenton Road, Halifax. [0021 Applicants above the minimum age will be B e PERRY & Co: LT 








expected ssess either Licentiateship of the 
9 


—— TREATMENTS Institution o allurgists, or an H.N.C. or pass Exchange Buildings, Birmingham, 2 


D.G.1. APPROVED Ragen tn ear er. . ena Sey sees oe for Phosphor Bronze Swarf and Scrap 

aoe RO f [! A r [TREAT MENTS ] rD cstitions nto a Saeee eee ee and all Non-Ferrous Metals. 
K 4 eed saab sinks: OF taal: eiatiieiedatibe Tel.: Midland 5986-7. [0113 
BULL LANE, WEST BROMWICH, STAFFS techniques is required, but whilst it would be an . 
Telephone No.: Wes. 0584-0756 advantage if such experience included work in the TICKEL and High Nickel Content Scrap 
BRIGHT Annealing. Bright Hardening. Case light metal alloy or newer metal fields, this is not 1N wanted. “Nimonics”, “Inconel” “Monel”, 
’ . ntial ; 
Hardeni ing. Carbo Nitriding; Gas Carburiz- Sania dink: oinalians deadenis ai meee ie etc. Offer for best prices to Nicholson & Rhodes 
ing; High Frequency higher appointments in the salary range £1,165 to Ltd., Princess St., Sheffield, 4. Phone 27491. (0011 


IGHT Alloys: Solution; Precipitation, up to £1.430 per annun 


4 10 ft Contributory superannuation TIME RECORDERS 


( YONTROLLED atmospheres for all treatments, Send postcard for apolication form, quoting oe Seg: , é 
including hardening, annealing and tempering reference SF.93/).59, to Works Secretary at above lL ACTORY Time Recorders. Rental Service. 
of ferrous and non-ferrous alloys address . Phone Hop. 2239. Time Recorder Supply 


LABORATORY SUPERVISION Closing Date: 12th June, 1961 and Maintenance Co. Ltd., 157-159 Borough 
LOCAL DELIVERIES [0005 High Street, S.E.1. {0014 


RE-MELTED ‘ 
SPELTER XXX BRAND 


i, ee 


PRODUCED UNDER LABORATORY CONTROL 
QUALITY GUARANTEED 























FOR GALVANISING 


DEUTSCH & BRENNER 


LIMITED 


HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 
Telephone: Northern 3838 (11 lines) Telex 33-374 + Cardiff 31833  ~- Blackfriars 9630 
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The Specialist Electroplaters 
of Small Work in Quantities 


FULLY APPROVED ALD. ALL FINISHES 





TEL: CEN 4135 (6 LINES) ) 








POWDER 
METALLURGY 
D 


Trading os F. W. BERK & CO.,LTD 
POWDER METALLURGY DIVISION 


BERK HOUSE, P.O. BOX 500, 
PORTMAN SQUARE, LONDON, W.1, 


Telephone HUNter 6688 
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_ SPECIALISTS 


IN ALL GRADES 
OF NEW and OLD 


NON-FERROUS 
SCRAP METALS 


























































































































) RESIDUES 


Members of The Nationa/ 
Association of Non-Ferrous 
Scrap Metal Merchants. 


Valalal 2 
Milner 
(METALS) LTD 


DUNTON WORKS, KINGSBURY ROAD 
CURDWORTH, SUTTON COLDFIELD, WARWICKS 
Tel.: Curdworth 352/353. Grams: Telex 33-147 
London Offices: City Wall House, 129/139, Finsbury Pavement, E.C 2 
Tel.: Monarch 5622 Cables: Miinamet, London 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries t 


- Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 








ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall . Staffs. {:\% ae 
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(Enlarged three times) 


The golden sovereign! Almost a museum 
piece in Britain. — Yet because of its prestige 


abroad, millions of newly-minted sovereigns 
have been shipped overseas in recent vears 
each with its reputation of being —‘as good 
as gold”. Our World Famed Ingots have 
earned a similar prestige and reputation 
throughout the globe for their purity and 
quality backed up by 161 years of integrity, 
skill and experience, 














